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HE Builder's Guide, and Gentleman and Traderss 
1 Aſſiſtant ; or, a Univerſal Magazine of Tables. 
Wherein is contained greater Variety than in any other”. 
Book of its Kind, with ſeveral new and uſeful Tables, never 
before publiſhed ; which renders it the moſt general, complete, 
and univerſal Companion, for daily uſe extant, and highly 
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" neceſſary for all Gentlemen, Builders, Surveyors of Build- 

ings, Timber Meaſurers, Carpenters, Bricklayers, e. Al. 
ſo for Merchants, Shoop-keepers, and all Tradeſmen that deal 
either by Wholeſale or Retail. Containing Tables of Tim- 
ber Board, and Plank Meaſare, of ſquare and cubical Mea- © - ©. 


{ fure in general, either by Foot, Yard, or Rod. The Loads 
| + contained.in any number of Feet, in either rough or ſquar'd d 
Timber, or of Plank of any Thickneſs. Of the Reducti- 
on of Brickwork from 1 Foot to 4828 Feet, and to any .  : 
- © Thickneſs required: What Number of Bricks ate required® 
to build any Piece of Brickwork from i to 14200- Feet. 
, and at any Thickneſs. What Number of Bricks, Lumps, 
or Clinkers laid flat or Edge- ways, or of paving Tiles r 
Pamants of any Size, will pave any Floor, of leſs than 639 ñ 
Feet. What any Number of odd Feet in a ſuperficial or ſo⸗- 
Vard. The Value of any Number of odd Feet or Filing, 
' : 2 Roofing, Flooring, Se. performed by the Square. 
or 10 Feet ſquared, at any Price from 3s. to 5 or 104. per 
Square. The Value of odd Feet of Brickwork, or other, 


+ = 


performed by the Rod ſquare.. at any Price from 4's. to 104 
ber Rod. What any Number of Feet, Yards, Pounde. 


2 
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lae of any odd Parts of a Hundred at the Rate of 112, or 4 | 
. 120 to the Hundred at any Price from 25.64. to 87. per © 1 
Hundred. The Value of one Foot in Length of any Part * 


© Ounces, Cc. comes to any Price per Foot, Ic. The Va- 
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| all the common Tables of Coins, Weights, and Meaſures. 1 1 


all Artiſts, and eaſy to every Capacity. By l. 4 * 
Hodges at the Looking-Glaſe on Lone 
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BEING, CP . . ; 
A Plain and tint Method, fü to the 


meaneſt Capacity, for the full Underſanding of that in- 
comparable Art, as it is now. tau * the Win Schaal- | 
Maſters in CITY and COUNT „„ | 


UM By Epwanp Cockzü, late PAN u 
| the Arts of Writing, Arithmetick, and Engraving : Be- 
ing that ſo long ſince promiſed to the n | 


Peruſed and publiſhed, | 7 | 75 8 3 i 


By Jon N Hwy Ns; Writing-NMaſter near | 
St. George's Church in Southwark, by the Author's cor:= | 
=== rect Copy, and commended-to the World by many emi 
_—_ Mathematicians and Writing-Maſters i in and near Lan- 

n. | : 
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The r FIRST Forrios, carefully Corrected and * 
mended. 
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By G EORGE Fis! H E R, Arch 
Licenſed Sepr. 3 . 1677. Roger L'Eftrange. 


L O N D O N: 


1 [Printed for R. Mare, at the Bible and Sun in Amen- 
Corner; C. Hitch, at the Red-Lion in Paternoſter- 
Row; and J. Hodges, at the Locking-Glaſs over- 
Wainſt St. Magnus Church, London- Bridge. 1 745 
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| O his much honoured Friends Manwaring Davies, off 
| the Inner-Temple, Eſq; and Mr. Humphry Davies of 
St. Mary Newington-Butts, in the County of Surry. 
John Hawkins, as an Acknowledgment of unmerited Fa- 
| Yours, humbly dedicated this Manual of Arithmetick. 
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| To the READER. 
Courteous Reader, 


Having had the Happineſs of an intimate Acquaintance | 
1 with Mr. Cocker in his Life-time, often ſollicited him to 
remember his Promiſe to the World, of publiſhing his 4- | 
rithmetick, (but for Reaſons beſt known to himfelf) he re- 
Fuſed it; and after his Death (the Copy falling accidently * 
into my Hand) J thought it not convenient to ſmother a 
Work of ſo conſiderale a Moment, not queſtioning but it 
might be as kindly accepted, as if it had been preſented by 7 42 
His own Hand. The Method is familiar and eaſy, diſcover-_ 7 but t 
ing as well the Theorick as the Practick of that neceſſary 2 #77 
Art of Vulgar Arithmetick. And in this new Edition there with 
are many remarkable Alterations for the Benefit of the 
Teacher or Learner, which I hope will be very acceptable Hall 
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to the World; I have alſo performed my Promiſe in Pub- That 

- liſhing the Decimal Arithmetick, which finds Encourage- u 
ment to my ExpeRtation, and the Bookſellers too. I am Ain ce 
thine to ſerve thee, "ke ra 
8 5 ES . a I and 
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John Hawkins, | 


Mr. Edward Cocker's 


PRO EME or PREFACE. 


Y the ſecret Influence of Divine Providemes, 1 1 Been 


inſtrumental to the Benefit of many, by Virtue of thoſe 


© uſeful Arts. Writing and Engraving : And do now with the 
| ſame wwonted Alacrity, caſt this my Arithmetical Mite into the 


| publick Treaſury, beſeeching the Almighty to grant the like 


'Z Bleſſing to theſe asto my former Labour. 


Seven Sciences ſupremely excellent, 

Are the chief Stars in Viſdam's Firmament: 

Whereof Arithmetick is one, whoſe Worth 

The Beams of Profit and Delight ſhine forth ; | 
This Crowns the reſt, and makes Man's Mind complete, 
This treats of Numbers, and of this we treat. EI 
T have been often deſired by my intimate Friends to publiſs 


® ſomething on this Subject, who, in a pleaſing Freedom have 
* fignified to me, that they expected it would be extraordinary. 
= How far ] have anſwered their Expectation, I know not ; 
but this I know, That I have defigned this Work not extraor- 
Z dinary abſtruſe or profound; but have by all Means poſſible 


within the Circumference of my Capacity, endeavoured to 


render it extraordinary uſeful to all thoſe, whoſe Occaſions 


Hall induce them to make uſe of Numbers. If it be objectea, 


That the Books already publiſhed, treating of Numbers, are 
innumerable ; I anſwer, That's but a ſmall Wonder, 


Þ fnce the Art is infinite. But that there ſhould be fo 


many excellent Traci of Practical Arithmetick extant, 


and ſ little pradtiſed, is to me a great Vonder, know- 
ing that as Merchandize 7s the Life of the Weal publick, 
% Practical Arithmetick 7s the Soul of Merchandize. 
Þ Therefore 1 do ingeniouſly profeſs, That in the Beginning of 
this Undertaking, the numero 

d 2 F 3 


us Concerns of the honoured 
A 3 Merchant 


contribute to the Felicity of your futurt State: For you, I ſay, 


— 


The Proeme or Preface. 


Merebant firft poſſegetb my Confederation : And hu far J 
have accommodated this Compoſure he moſt worthy Services 
let his own profitable Experience be Judge. 
Secondly, For your Service moſt excellent Profefſdrs, æubiſi 
Underſftandings foar to the Sublimity of the Theory and Prat- 
_ tice of this noble Science, vas this Arithmetical Tractate com. 
poſed ; "which you may pleaſe ta employ ar a Manitar to inftrad 
your young Tyroes, and thereby take Occaſion to reſerve your 
precious Moments, which might be exhauſted that Way, far 
your more important Affairs. "M 
Thirdly, For you the ingenious Off-/pring of happy Parents, 
ab will willingly pay the full Price of Indufiry and Exer-| 
ciſe for thoſe Arts and choice Accompliſhments, which may 


ingeni ous Practitioners, was this Work compoſed, which may 
prove the Pleaſure of your Youth,” and the Glory of your Age. 
L.aſtly, For you the pretended Numeriſls of this Vapouring 
Age, who are more difingeniouſly witty to propound unneceſſary ® 
Queſtions, than ingenivuſly judicious to reſolve ſuch as are ne. 
_ cefſary ; for you was this Book compoſed and publiſt ed, if you 
. ewill deny yourſelves ſo much as not to invert theStreams of your 
kigenuity, but by ſtudiouſſy conferring with the Notes, Names, 
-Orders, Progreſs, Species, Properties, Proprieties, Proporti- 
ons, Powers, Afections, and Applications 'of Numbers deli. 
vered herein, become ſuch Artiſts indeed, as you now only ſeems «» 
so be. This Arithmetick :geniau/ly obſerved, and 2 | 
pradtis d, will turn to good Accompt to all that ſhould be con- 
cerned in Accompts ; fince all its Rules are grounded on V. erity, * : 
and delivered with Sincerity ; the Examples built up gradual-& © 
"by from the ſmalleſt Conſideration to the greateſfi ; and all the 
Problems or Propoſitions, well-weighed, pertinent and clear, 
and not one of them throughout the Trad, taken upon Truſt, 
therefore, now, 69a 3 — 
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Zoilus and Momus, lie you down and die, 
For theſe Inventions your whole Force defy. 


7 NO61 Edward Cocker, 


F 
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M. John Collins,” 
- Mr. James Atkin- 


My; Peter Perkins.“ 
Ms. Rich, Lawrence, Sen. |] Ms. Joſeph Symmonds, 
Mr. Eleaaer Wigan, [Mr. Jer. Miles, 
Mr. Rich. Noble Guilford. | My. Joſiah Cufy 


carne R 2 A D E R, 


EIN G well acquainted with the deceaſed - 
Author, and finding him knowing and 
ſtudious in the Myſteries of Numbers and Ak 


gebra, of which he had ſome choice Manu-, 


ſcripts, and a great Collection of printed Au- 
thors in ſeveral Languages, I doubt not but he 
hath writ his Arithmetick ſuitable to his own 
Preface, and worthy Acceptation. * Which 1 
thought fit to certify, on a Requeſt to that Pur- 
poſe made, to him that wiſheth thy Welfare, 
and the Progreſs of Arts. 
"© John © Colin, q 


Novemb. 27, 1677. 
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N Th bis Manual of Arithmetick is recommended to 


the World by Us whoſt Names are A 
wp Viz. 
B * wit "_ 
Fas: r. Stephen homas, 
— Mr. Peter Storey, A 
Mr. Benj; Titchbouen, © - 


ſon, 


. William Norgate, | My. John Hawkins, 
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Notation of mai | 


Rithmetich i is the Are of Nenboriog: or Lnoviedes 


93 5 verſe Species and Kinds of Arithmetick and Geo- 
metry, the which we do intend to treat of in order, apply- 


ing the Principles of the one to the Definition of the other. 
For as Greatneſs is the Subject of Geometry, ſo Number is 
the Subject of Arithmetick ; and if fo, then their firſt OE 


Principles and chief Fundamentals muſt have like Defini- 
tions; or, at leaſt ſome Congruency. 


is expreſſed or numbered; ; as the Unit is the Number by 
which the Quantity of the Thing is expreſſed or ſaid to be 


which it is called the Root of 3; the like of any other.. 

. Hence it is that Unit is Number; for ho Part is of 
Multitude of Units, therefore the Unit is of the ſame 
- of the Multitude of Units is Number; therefore the 


Matter of Units is Number; or elſe, if from a Number 
given no Number be ſubſtracted the Number given re- 


maineth, as ſuppoſe 3 the given Number, if as ſome ſup- 


Poſe, 1 be no Number, then if you ſubſtract 1 from 35 


g there muſt remain 3 ſtill, which is very abſurd. 


4. Hence it will be convenient to examine from. whence 
Number hath its Riſe or Beginning. Moſt Authors main- 


tain, that Unit is the Beginning of Number, and itſelf no 


| = Number ; ; but looking upon the Principles and Definitions. 


31 the firſt Rudiments of Geometry, we ſhall find that the _ 
5 B | Dee i 


N * = 
« 4%, - l | | 
x 4 * © * 4 £ * 
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which teacheth to Number well. Thete are di- 


2. Number is that, by which the Quantity of any Thing „ 


one, and two by which it is named two, and 5 half, by _ 
which it is named or called half, and the Root of 3. by. e 


the fame Matter that is his whole, the Unit is Part of the 


Matter, that is the Multitude of Units; but the Matter 


2 3 5 Notation. „ Chap. ti 


Pefinition of a Point is no Way congruous with the De. ® 
finition of an Unit in Arithmetick; and therefore One er 
Unit mult be in the Bounds or Limits of Number, and con- 

ſequently the Beginning of Number is not to be found in 

the Number 1; wherefore making Number and Magni- 
tude congruent in Principles, and like in Definitions, we 
make and conſtitute a Cypher to be the Beginning of 

Number, or rather the Medium between increaſing and 

decreaſing Numbers, commonly called abſolute or whole 

Numbers, and negative and fractional Numbers, between 

which nothing can be imagin'd more agreeable to the Deſini- 

tion of à Point in Geometry for as a Point is an Adjun& ; 

of a Line, and igſelf no Line, ſo is (o) Cypher an Adjun& 7 

of Number, and itſelf no Number: And as a Point in 

Geometry cannot be divided or increaſed into Parts; ſo © 

likewiſe (o) cannot be divided or increaſed into Parts; 

for as many Points, tho* in Number infinite, do make 

no Line, ſo many (e) Cyphers, tho' in Number in- 


finite, do make no Number. For the Line 


A cannot be increaſod by the Additions of A- B 
tue Point C, neither the Number D be in- .C 5 
cCreaſed by the Addition of the (o) Cypher D 6 
E; for if you add nothing to 6, the Sum E 3 2 
will be 6, (o) Cypher neither increaſing | BY: 


nor diminiſhing the Number ; but if it be 


ranted that A B be extended or prolonged um 6 | 
to the Point C, fo that A C be made a con- OO 
tinued Line, then AB is increaſed by the A3 -- C 


Addition of the Point C. In like Manner, if 55 
we grant D (6) be prolonged to E (o) fo D Elo 
that D E (60) be a continued Number, 601! 
making 60, then 6 is augmented by the 


. Aid of (o) as conſtituting the Number (60) Sixty; and 
furthermore that 1 or Unit is material, and a Number, and 
that (o) is the Beginning of Number is proved by all Au- 
thors, although directly; for the Tables of Sines and 
Tangents prove one Degree to be a Number, becauſe the 
Sine of 1 Degree is 174524, (the Radius being 10000000). 
and the Beginning of the Table is (oh and it anſwereth Þ} - 
OOO, Ofc. IS | ah 


5. Hence 


ice 


nitude. We now come to treat of, | 


Chap. 1. Of Numbers. e 1 


5. Hence it is that Number is not Quantity diſcontinued 
for that which is but one Quantity, . is not Quality diſ- 


\ jun: (60) Sixty, as it is a Number, is one Quantity, 
Aix. one Number (60) Sixty; therefore as it is a Num- 
ber, it is not Quantity disjunct, for Number is ſome ſuch 


Thing in Magnitude, as Humidity in Water, for as Hu- 


midity extends itſelf through all and every Part of Wa- 


ter, ſo Number related to _—_— doth extend itſelf ; 
through all and every Part of Magnitude. Alſo, as conti- 


nued Water doth anſwer a continue] Humidity, fo to a 
continued Magnitude doth anſwer a continued Number. 
As the continued Humidity of an intire Water, ſuffereth 


the ſame Diviſion and Diſtinctiou that his Water doth ; ſo 
the continu'd Number ſuffereth the ſame Diviſion and Di- 


ſtinction that his Magnitude doth. And thus much con- 


cerning the Definition and Principles of Number and Mag- 
6. The Characters or Notes by which Numbers are fig- | 

nified, or by which a Number is ordinarily expreſſed; and 

they are theſe, viz. (o) Cypher or nothing, 1 One, 2 


| Two, 3 Three, 4 Four, 5 Five, 6 Six, 7 Seven, 8 


Eight, 9 Nine. The Cypher, which though of itſelf it 


| expreſſeth not any certain or known Quantity, yet is the 


Beginning or Root of Number, and the other 9 Figures 


are called ſignificant Figures or Digits. 


7. In Number of any Sort, two Things are to be con- 
ſidered, viz. Notation and Numeration, © _— 
8. Notation teacheth how to deſcribe any Number by 
certain Notes and Characters, and to declare the Value 


+ thereof, being ſo deſcribed, that is by Degrees and Periods. _ 


9. A Degree conſiſts of three Figures, vix. of three 


| Places, cemprehending Units, Tens, and Hundreds, ſo 
265 is a Degree, and the firſt Figure (5) on the right 


Hand, ſtands ſimply for his own Value, being Units, or 


ſo many Ones, viz. Five; the ſecond in Order from the 2 


Right ſignifies as many Times Ten as there are Units con- 


tained in it, viz. Sixty; the third in the ſame Order figni- 


fies ſo many Hundreds as it contains Units, ſo will the Ex- 


preſſion of the Number be Three hundred ſixty five, &c. 


10. A Period is when a Number conſiſts of more than 


3 Figures or Places, and _ proper Order is to prick 


evely . 
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«| Notation. Chap. 13 
every third Place beginning at the right Hand, and ſo on 

to the Left; ſo the Number 63452 being given, it will 

be diſtinguiſhed thus, 63,452, and expreſſed thus; Six- 

ty three thouſand, four hundred fifty two ; likewiſe 

4,578,236,782, being diſtinguiſhed, as you ſee, will be ex- 

reſſed thus, Four thouſand, five hundred ſeventy eight 
Millions, two hundred thirty fix thouſand, ſeven hundred 
cighty two | =” 3 9 
11. Number is either abſolute or Negative. 
12. Abſolute or intire, Whole, increafing Number, is 
that by which annexing another Figure or Cypher, it be- 
comes ten times as much as it ſtood for before; and if two 
Figures or Cyphers be annexed, it makes an hundred times 
as much as it ſtood for before, &c. As if you annex to the | 
Figure 6 a Cypher, then it will be (60) Sixty, ſo if two 
 Cyphers are annexed, then it will be (600) Six hundred, 
| and if you annex to it (4) Four, then it will be (64) 
Sixty four; and if you annex (78) Seventy eight, it will 

be then (678) Six hundred ſeventy eight, &c. = 

13. A Negative, or broken, fractional decreaſing Num- 

ber, is that by which prefixing a Point or .'rick toward © 
the left Hand, its Value has decreaſed from ſo many Units, 
to ſo many tenth Parts of any Thing; and if a Point and 
(o) Cypher or Digit, be prefixed, it will be then ſo many # 
hundred Parts; and if a Point and two Cyphers or Di- 
gits be prefixed, its Value is decreaſed to be ſo many thou- | 
and Parts; as if you would prefix before the Figure 3 a | 
Point (.) or Prick thus (.3) it is then decreaſed from 3 U- # 
nits or 3 Integers, to three tenth Parts of an Unit or an In- 1 
teger: And if you prefix a Point and Cypher thus (.03) | : 
it is decreaſed from three Integers to 3 hundred Parts of a! — 
Integer; and by this Means 5 /. abſolute, by prefixing of a 
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Point, will be decreaſed to 5 J. negative, which is 5 tenth 'D 
Parts of a Pound, equal in Value to 10 Shillings, and ſo | a; 
by prefixing of more Cyphers or Digits, its. Value is de- Fr 
creaſed in a, decuple Proportion ad infinitum. As in the Þ © 
Following Scheme, or rather Order of Numbers, we have | „ 
placed (o) Cypher in its due Place and Order, as it is in " 


the Beginning and Medium of Number; for goin from - 
(0) meds the left Hand, you deal with intire, abſolute, * 
waole, increaſing Numbers. > + Eb 5 1 


— — — 


— 
- 


ED — 
— — _ — — 


Z 


WEE 


Chap. 1. of Naive: | 6 


fore, 


» ww = e . „% © za Y ee 


— 


Increaſing Numbers: _ Decreaſing Nas, 
| z 256 ä 345 678 9793 
mmn[C X U X ( ummmmn nmmm 
15 [XC mmn ij nmm m 
| | X lamm m 

l X 


- 34 

But going from (o) the Place of Units 3 the right 
Hand, you meet with broken, negative, fractional, and de- 
creaſing Numbers. And hence it follows, that Multiplica- 
tion increaſeth the Product in abſolute- Numbers, but de- 
creaſeth the Product in negative Numbers. Alſo Diviſion 
decreaſeth the Quotient in whole Numbers, and increaſeth 
it in negative fractional Numbers. 

An abſolute, intire, whole, increaſing Number, hath al- 
ways a Point prefix'd towards the right Hand ; and there-" 


15. A negative, broken, decimal, decreaſing Number, 7 
hath always a Point prefix'd towards the left Hand. When 
we expreſs Integers or whole Numbers, as 5 Pounds, 5 Feet, 


26 Men, we uſually annex & Point or Prick after the Num- 


| J. feet. men. inch, 

ber thus, $. . . 46% 
But when we expreſs Decimals, or Numbers that are denied 
to be intire, or decreaſin Nnmbers, we do commonly prefix 
a Point or Prick before * ſaid decimal or decreaſing Num- 
ber thus (.3) that is three Tenths, or 3 Primes ( 03) ban, is 
3 Hundredth, or 3 Seconds. | 
16.- A whole or abſolute Number is an Unit. or a coma 


poſed Multitude of Units, and it is either a Prime, or elſe E 


a compound Number. 
17. Prime Numbers 2mongſt en are thoſe Which 


have no Multitude of Units for a common Meaſure, as 8 


and 7, or 10 and 13, becau'e not any Multitude of Units 
can. equally meaſure or divide them without a Remainder. * 


18. Compound Numbers amongft themſelves, are thoſe 


which have a Multitude of Units for a common Meaſure, 
as 9 and 12, becauſe three meaſures them exactly, and ab- 
breviates them to three and four. ; 


NS. "on 19. A 
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19. A broken Number, commonly called a Fraction, is 


a Part or Parts of a whole Number, wiz. a Part of an 


Integer, as 4 one Third, is one third Part of an Unit. 


20. A broken Number or Fraction, conſiſts of 2 Parts, 


©iz. the Numerator and Denominator. 
21. The Numerator and Denominator of a Fraction, 


are ſet one over the other, with a Line between them; 


and the Numerator is ſet above the Line, and expreſſeth 


the Parts therein contained, . e Wet | 
22. The Denominator of a Fraction, is the inferior 


Number placed below the Line, and expreſſeth the Num- 


ber of Parts, into which the Unit or Integer is divided, 


as let + be the Fraction given, ſo ſhall 3 be the Numerator, 
and doth expreſs or number the Multitude of Parts con- 


tained in this. Fraction, for 4 is a Fraction compounded of 


Fourths or Quarters, and the Figure 3 in numbering ſhews - 
us, that in that Fraction there are 3 of the 4th Parts of 

Quarters ; alſo in the ſame Fraction 4 is the Denominator, 
and both expreſs the Quality of the Fraction, vix. that 


the Whole or Integer is divided into 4 equal Parts.. 
223. A broken Number is either proper or. improper z 
©7Z, proper when the Numerator is leſs than the Denomi- 


. _ ator, for 4 is a perfect proper Fraction; but an improper | 
_- Fraction hath its Numerator greater, or at leaft equal to 


the Denominator, thus 73 is an improper Fraction, the 
Reaſon is in giving in the Definition. | 5 
24. A proper broken Number, is either Simple or Com- 
pound, viz. Simple when it hath one Denominator, and 
Compound when it conſiſteth of divers Denominators ; if 


316222 were given we ſay, they are each of them 2 


4 210 


or Simple Fractions, becauſe they conſiſt but of one 


merator, and one Denominatox: But if 2 of 242 of 33 
of a Pound Sterling were given, we lay that it is a com- 


pound broken Number of Fraction, becauſe the Expreſ- 


fon, and Repreſentation conſiſteth of more Denominators 
than one; and ſuch by ſome are called Fraction of Frac- 
tions; they have always this Particle (of) between them. 


25, When a fingle broken Number or Fraction hath for 
its Denominator a Number conſiſting of an Unit in the firſt 
Place towards the left Hand, and nothing but Cyphers 
from the Unit towards the right Hand, it is then the more 


— 


aptly | 
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aptly and rightly called a decimal Fraction; under this 
Head are all our decreaſing Numbers placed, and in our 
13th Definition, called Negatives; and by the Order there 
preſcribed, we order them to be Decimals, by figning a a 
Prick or Point before the Numerator, rejecting the Deno-- 


minator : Therefore, according to our laſt Rule, 5 8 
1525, are Decimals. A Decimal Fraction may be ex, 


preſſed without its Denom nator (as before) by prefixing 


à Point or Prick before. the Numeratorpf the ſaid Fraction, 


and then ſhall the former Fractions & and 5 85 ſtands. 
thus, 5, and 325. „ | End 
But oftentimes, as in the ſecond and fourth Fractions 


16% and 1182, a Prick or Point will not do without the 


Help of a Cypher or Cyphers prefixed before the fignifi-- 


cant Figures of the Numerator, and therefore when the 
Numerator of a decimal Fraction conſiſteth not of ſo manx 
Places as the Denominator hath Cyphers, fill up the void 


Places of the Numerator with prefixing Cyphers before the - 


ſignificant Figures of the Numerator, and then ſign for a 
Decimal, ſo ſhall 15 5 be OF 1835 will be 025 and | 


100432 will be .0072. Now by this we may eaſily diſco- 


ver the Denominator having the Numerator ; for always 


the Denominator of any decimal Fraction conſiſts of ſo- 
many Cyphers, as the Numerator hath Places, with an- 
Unit prefix'd before the ſaid Cypher, wiz. under the Point 
or Prick. . | 1 
26. A decimal Number or Fraction, is expreſſed by 
Primes, Seconds, Thirds, Fourths, Sc. and is a Number 
decreaſing. Here inſtead of natural and common Fracti- 


ons, as 3 of a Thing, we order the Thing or Integer into 


Primes, Seconds, Thirds, Fourths, Fifths, Sc. that our 
Expreſſion may be conſonant to our former Order. | 
27. In decimal Arithmetick, we always imagine that 
all intire Units, Integers, and Things, are divided firſt into- 
ten equal Parts, and theſe Parts ſo divided we call Primes 3. 


and Secondly, we divide alſo each of the former Primes, 
into other ten equal Parts, and every one of theſe Diviſions” 


we call Secouds ;- and Thirdly, we divide each of the ſaid- : 
Seconds into ten other equal Parts, and thoſe ſo divided, 
we call Thirds; and ſo by decimating the former, and. 


ſubdecimating theſe latter, we run on ad infinitum. 
| | B 4 28. Lab 


an. Chap. 17] 
28. Let a Pound Sterling, Troy-weight, Arwverdupois» 


weight, Liquid-meaſure, Dry-meafure, Long -meaſure, ime, : 


Dozen, or any other Thing or Integer be given to be de- 
cimally divided; in this Notion promiſed, we ought to 
let the firſt Divifion be Primes, the next Diviſion Seconds, 
the next Thirds, &c, So one Pound Sterling being 20 
Shillings, when divided 'into ten equal Parts, the Value of 


each Part will be 2 Shillings, therefore one Prime of a 


Pound Sterlipg will ſtand thus, (.1) which is in Value 2 
| Shillings; 3 Primes will ſtand thus, (.3) and that is in 

| Value 6 Shillings. Again, a Prime or. 1 being divided into 
ten equal Parts, each of thoſe Parts will be one Second, and 
is thus expreſſed, (o1) and its Value will be found 24. Far- 
thing, and 18 of a Farthing ; and ſo will .og ſignify one 


Shilling or five Seconds. And if . oi be divided into ten 


other equal Parts, each of thoſe Parts ſo divided will be 
Thirds, and will ſtand thus, .oor, and its Value will be 
| found to be .g6 of a Farthing, or 155 of a Farthing, and 
oc Thirds will be 24 and .64 of a Farthing, or 84 
of a Farthing, &c. So that .375 will be found to repre- 
ſent 7s. 64. for the three Primes are 6 Shillings, and the 7 . 
Seconds are 13. 4 4. and & of a Penny, and the 5 Thirds 
are 1 Penny, 10 of a Penny, both which added together 
make 7s 064. VVV 
209. If yon put any Bulk or Body, repreſenting an Inte- 
ger, if it be decimaily divided, then the Parts in the firſt 
ecimation are Primes, the next Seconds, and the next 
- Decimation is Thirds, the next Fourths, Sc. As let 
there be given a Bullet of Lead, or ſuch like, whoſe 
|. Weight let it be 50 J. Troy, this is called an Unit, Integer, 
or Thing; then'will the like Weight and Matter make 10 
other, the which together will be equal to 50/7. and will 
weigh each of them 5 J. apiece ; take of the ſame Mat- 
ter, and equal to 5 J. make 10 more, then each of thoſe 
weigh 6 Ounces a piece; alſe, if again, you take 6 Ounces 
and thereof make 10 other. ſmall Bullets, each of them 
will weigh 12 Penny 8 Troy; and thus have you 
made Primes; Seconds, and Thirds, in Reſpect of the In- 


teger, containing 50 J. Troy weight ; ſo that 5 Primes are 
equal to the half Maſs, and 2 Primes, and 5 Seconds, are a 
Qua rter of the Maſs, and therefore one of the firſt diviſion, 

4 > | of 


or: 


Cha b V. * Meaſures, .” 8 ug 
2 of theſecond Diviſion, and 5 of the third Diviſion, will 
be equal in Weight to half a Quarter of the Maſs, and - 


contains 67 3 Ounces.” | 
30. When a decimal Fraction followeth a whole N um- 


ber, you are to ſeparate or part the Decimal from the 
wel Number by a Point or Prick; ſo if 75 followed the 


whole Number 32, ſet them thus, 32. 75. You ſhall find 
that diverſe Authors have divers Ways in expreſſing mixt 


Numbers, as thus, 32175, or 321,74 or 32175, but you 
will find that 32.75 thus placed and expreſſed, are the kite 
for Calculation, - 

31. A mixt Number hath two Parts, the whole and: the 
broken ; the whole is that which is compoſed of Integers, 
and the broken is a Fraction annexed thereunto. So the 
mixt Number, 36 2 being given, we ſay, that 36 is the 
whole Number, which is compoſed of Integers; and the 
12 is the broken Number annexed, which ſheweth that 
one of the former Integers (of that 36) being divided into 
12 Parts, „ doth expreſs 8 of thoſe 12 Parts more, be- 
longing to the ſaid 36 Integers. 

32. Denominative Numbers are of one, or of many; 
and thoſe are of diverſe Sorts and Kinds, wiz. Singular 
called Unit, as one; and Plural a Maltitude, as 2, 34 48-32 
Single, of one Kind only called Digits, as 1, 2, 3. + 5, "6,5: 
7, 8, 9; and Compound. of many, 10, 17, 12, 102, 


367, Oc. 

Proportionable, as Single, Multiple, Double, Triple, Quia- 
druple, rn. Denominate, as Pounds, Shsllings, Pence; 
Undenominate, as 1. 2, 3, &c. Perfect, as 6, 28, 496, 

8128, 130816, 2096128, &c, whoſe Parts are equal to 
the Numbers; imperfect, unequal, and more than the 
Sum, as 12, to 1, 2, 3, 4, 6. Numbers Commenſurable, 
as q, 12, becauſe 3 meaſures them both; but 16 and 17 are 

incommenſurable, becauſe no one common Number or 
| Meaſure can meaſure them; Lineal in Form of a Line, as+ 
„ in Form of a Superficies or Plane, 2 ESTESS 

„Sc. and number cubical or ſolid, in Form of a 


cube. Thoſe two latter are otherwiſe called Figurative. 
numbers: There are alſo other numbers called Tabu- 


B 5 lar 


4 
a + 


lar, as Sines, Tangents, Secants, c. Others that be cal- 


4 . 20 Shil, 


o/ Maney, Weight, Chap: 22 


led Logarithmetick, on borrow'd Numbers, fitted to Propor- 


Queſtions, 2 „ 
92 ar 
Of the Natural Divifim of Integers, and the ſe- 


.  weral Denominations of the Parts. 


' tion for Eaſe, and ſpeedy Calculation of all Manner of 


| 7. A ND that we may advance methodically herein, we | 


LN vill begin with the main Pillars on which Arithme- 


| tick is founded, viz. the ſeveral Species of that Art: But 


Of Mom, Weights, &c. 


2. The leaſt Denomination or Fraction of Money uſed 


in Eagland is a Farthing, from which is produed the fol- 


_ lowing Table, called the Table of Coin, &c. 


And therefore, 
1 Farthing CI. 3. d. gre 
1 Penny 9 1—20—12— 4 
Y i Shilling) 
1 Pound 


1 Farth. 
41 Farth. 
12 Pence 


make 


1—20—240—960 
: I-—12—48 


CES 


| The firſt of theſe Tables, viz. that on the Left Hand, is 


in and eaſy to be underſtood, and therefore wants no 


£ pla 

bs Direion. In the ſecond Table above the Line, you have 
1 J. 20s 124. 4 gr.. whereby is meant, that a Pound is 
equal to 20 Shillings, and 1 Shilling is equal to 12 Pence, 
and 1 Penny equal to 4 Farthings; under the Line is 17. 
20. 240 d. 360 grs. which fignifies 1 J. to contain 20 Shil-* 
lings, or 240 Pence, or 960 Farthings ; in the ſecond Line 

below that is 15. 22 4. 48 grs. the £ 


rſt ſtanding under the 


© DenominFion of Shillings, whereby it is to be noted, that 
I Shilling is equal to 12 Pence or 48 Farthings ; and like- 
wiſe that below that, one Penny is equal in Value to four 
Farthings; underſtand the like Reaſon in the following Ta- 
bles of Weight, Meaſure, Time, Motion, and Dozens. 
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3. The leaſt Fraction or denomf tion of Weig ht ufed | 
in England, is a Grain of Wheat gathered out of the Mid- 
dle of the Far, and well dried; from whence are produced 


_ theſe following Tables of Weight, called Troy Weight, 


32 Grains of Wheat). (24 F Artificial Grains 
24 Artificial Grains () 1 Penny-weight . 
20 Penny-Weights (g) 1 Ounce - 


12 Ounces C 1 Pound Troy-wiight 


| And therefore, 5 

J. oun. p. w. grains. 

1 24 
ie 240 — — 7 y” 
| 1 — 20 —480 - 8 

5 I- $$ | 
Troy Wright ſerveth to 3 Bread, Gold, Siler, _ 
and Fleduakies; it alſo regulateth and preſcribeth a Form 
how to keep the Money of Engl/axd at a certain Wan 


Of Apothecary's Weight. pf 
tho | The Apothecaries have their Weights deduced 3 : 


| Troy-weight, a Pound Troy being the greateſt Integer, a La- 
ble of whole diviſion and Subdiviſion followeth, vis. 


* therefore, e 
IJ. oun. drams ſerup. gr. 


1 "WE" ) 1—12 8 —— 3z——20 

1 Ounce I—_l2— - 96—283—760 E 
1 Dram | 1—8— 24-04 
I e 1 —3—60 


1—20 
Thus much concerning Ge Wei ht, and its deriva- 


tive Weights ; 3 beſides which, there is another Kind of | | 


Weight uſed in England, known by the Name of Averdu- 
pois Weight (1 "ary of which is equal to 14 Ounces 12 4 
Penny- weight Troy Weight) and it ſerveth to weigh all Kinds 
of Grocery-wares, and alſo Butter, Cheeſe, Fleſn, Wax, 


Tallow, Roſin, Pitch, Lead, &e, the Table of Which is 1 
as followeth; | * 


7 Py” 
* = 
V . 
* : 
— 
d 


IS 


12 Of Money, Weights, Chap. 27 
- A Table ef Averdupois-weight. 
4 Quarters of a Dram 1 Dram P 
26 Drams —- - 1 Ounce 0 
16 Ounces 285 5 01 Pound | b 
FF '. 1 Quarter of a Hundred 4 t 
F 4-Quarters = . Hun. Wt. or 11276. A 
20 Hundred GO 1 Tan . 
And there fore, 5 3 
Tun 2 A oun. dram. 9. a 
I—20—4——20- 16 —— Wi 2 
| 1 0872765293760 8 
1— 4— 112— 1792— 28672 — 114688 | 
1 28—448—7168— 28672 
!. SEO 1024 7 
e _ 1 1 
Wool! is weighed with this Weight, but only the Divi | 
ons are not the ſame, | . 
7 Pounds Ci Clove 4 
2 Cloves II Stone ( 
Stones B Ji Todd 
6? odd 1 Stone FN1 Wey 
2 Weys i I Sack 
4 Sacks 1 Laſt. 
2 And therefore, 
5 8 bat Jack evey todd flone Chun 
"4H 12 —61.—— — 
1 2—24—150—3 12 —624— 4368 
| I 2— 13— 26— $2——364 
1i— 632—13— 26— 182 
| 1i— 2— 141— 28 1 
yr | PD 2 14 Wu 


1 E Mere, That in ſome 8 the Wey is 256 5 3 
| nn ey as in the Suffolk Wey; ; but 1 in Efex there are 2 36/b. 


3 
2 | 4 p . . o 
ES + | TE Rte. 8 6 
. 2. 
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6. The leaſt denominative Part of Liquid Meaſure is a 
Pint, which was formerly taken from Troy-Weight (1 Pound 


of Wheat Troy-Weight, making a Pint of Liquid Meaſure) | 


but ſince, by a late Act of Parliament, to prevent Fuad! in 
the Exciſe, the Pint Beer Meaſure is to contain 355 A ſolid 
Inches, and the Pint Wine 287 the like Inches, Ge. . 


; 4 Table of Liquid Meaſure. 
354 Cubical Inches I Pint Beer Meaſure 


283 Cubical Inches | | Pint Wine Meaſure 
2 Pints | 1 Quart 
Quits EL ESTES 1 Pottle 
2 Pottles | F | 1 Gallon 
$8 Gallons '  _ | { 1 Firkin of Ale, or So N 
9 Gallons zg | 1 Firkinof Beer 
10 Gallons and half 5 Fan of 
2 Firkins 5 1 Kilderkin 5 
- 2 Kijderkinss [f Ende:: DU 
42 Gallons i ese of Wine 
63 Gallons | 1 Hopſhead : 
2 Hogſheads 853 { 1 Pipe or But 


= 
2 Pipes or Bats [i Tun of Wine 
/ Hind therefore, 


Tun, pipes hbas gall. atk _ 
25 1 — N 


— 


. 252— Jon. 


] nm 2c 1 26— 1098 - 


— 


| q The leaf denominative part of Dry Meaſure 1s ao a 
h Pint, and this is likewiſe taken from Trey- weight. 


A Table of Dry-Meaſure. 


1 Pound Tray. Cr Pint —-: 
2 Pints 8 21 Quart 
2 Quarts 5 ) 1 Pottle 


See 1 


2 Gallons > +3; £4 
4 Pecks one  T 3 
2 Buſhels | E Comb 
2 Combs PSS 1 Quarter 
4 Quarters 8 | 1 Chaldron 
5 Quarters = | 1 Wey 
S 3 Weys ET -=© 
| And therefore, 


uf way gre. com. buſh, pecks _ point 


1—2—5—2— 4—4—2— 


Py 8 yy r . * * * K 
— — — * ꝓ—u— 
— 


1—2 —10— 8 80—320—940—5 120 - 


15 — 10— 40—160--320—2560 


1——2.——8—- 32 — 65— 512 


1—4— 16 — 32— 256 
1—4—8— 64 
e 6 


1—-8 


2. The leaſt denominative Part of Long-meaſure is a Bar- 
ley-corn well dried, and taken out of the middle of the Ear, = 8 


whoſe Table of Parts +l hs 


2 Barley-corns ) £1 Inch 
. | 1 Foot 
3 Feet . * ** 
Feet 9 Inches, or a | 
. = Yard and a Quarter = 1 Ell Engliſh 
6 Feet i & | r Fathom 
5 Yards and a Half | 1 Pole, Perch, or Rod | 
* Poles or Perches | 1 F urlong 


8 eee 1 1 Engliſb Mile. 
| And nds,” 


mile furl. poles r feet inches "ON corn | 


| IS thy — | oc 6s 3 


2 . 
A— aa. p00 FETTS » n 6—— — _ ©_© * 


— — 


1 n ee 320— 1760—3280 — 63360—190080 - 


—— 660— 7900 —2 5 
2 — 198 


— 
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40 Square 


hes; 2. 
And note, that the Yard, as aiſo the Ell, is uſually divi- | 
ded into Quarters, and each Quarter into 4 Nails. 


and Meaſurts, 135 


Note alſo, That a Geometrical Pace is 5 Feet, and there 


are 1056 ſuch Paces in an Exg/if Mile. 
9. The Parts of the ſuperficial Meaſure of Land are ſuch 


| 4 
Poles or 


Perches 


4 Roods 


By che * Table of Land Meafare, you are * 

ZE: ed what a Pole or Perch is ; and by this, that 40 ſquare Per- 

ches is a Rood. Now a ſquare Perch is a POE very 

_ aptly reſembled by a ſquare Trencher, every Side thereof 
being a Perch of 5 Yards and a Half in Length, 40 of them 
is a Rood, and 4 Roods an Acre. So that a Superficies, that 

is 40 Perches long, and 4 broad, is an Acre of Land, the 

Acre containing in all 160 ſquare Perhes: - 

10. The leaſt denominative Part of Time, is one Mi- 
nute, the greateſt Integer being a Werne from W is * | 

duced this ] 


1 Minute 
60 Minutes 


> ah Hours 


13 Months, 1 Day, ID 
But the Year is 12 divided into twelve unequal Ca: Y 


lender Months, whoſe Names, and the Number of Days 2 
; Twp contain, are as follows, vis. 


| Days 1- [Days 
Jan. 31 July 31 
Febr. 28 £m. 31 
Mar. wy Sept. 30 
April 30 | Od. 31 
May 31 | Naw. 30 
Dec. 31 


6 Hours.) 


365 Days, and 6 Hours; but the 6 


s are mentioned i in the following Table, vix. 


Table of Meaſure. | | : 
85 I Rood, or — of 


an Acre. | 
1 Acre. 


Table of Time. | 
1 Minute 

1 Hour 
I Day natural 
I Week 
1 Month 


1 Year... 


make 


So that ue Year coritaineth 


Hours are nor reckoned, avs only e- 
very fourth Vear, and then there is a 
Day added to the latter End of Febr. 
and then it contains 29 Days; and 
that Year is called Leap-Year, and 


h Niue 30] 


| containeth 366 Days, 
And 


* 


5 


126 O the Species, &c. 


The Tropical Vear, by the exacteſt Obſervation of the 
moſt accurate Aſtronomers, is found to be 365 Days, 5 
Hours, 49 Minutes, 4 Seconds, and 21 Thirds. = 
e HAP. IL 
5 Of the Species or Kinds of Arithmetick. 

1 5 are ſeveral Species of this Art; and which may 
= be termed either Natural, Artificial, Analytical, Al- 
gebraical, Lineal, or Inſtrumental: But what we are now 
to treat upon, relates to the ſingle Parts of Natural Arithme- 
tick, ſo far as concerns Numeration ; of which there are al- 
& Aſo four Kinds, viz, Addition, Subſtraction, Multiplication, 
and Diviſſon. 3 - 


=| CHAP. IV. 
Addition of whole Numbers, 


A Diition is the Reduction of two or more Numbers, 
1 of like Kind, together into one Sum or Total: 
Or, it is that by which diverſe Numbers are added toge- 


- Sow 


ther, to the End that the Sum or Total Value of them all | 


may be diſcovered. 


The firſt Number in every Aadition is called the Audible 
Number or Numbers added; and the Number invented bß 


% 


the Addition, is called the Aggregate, or Sum, containing 
the Value of the Addition. Fo Ee 


The Collation of the Numbers, is the right placing the 
Numbers given reſpectively to each Denomination, and the 


Operation is the Artifical adding of the Numbers given to- 
gether, in order to the finding out of the Aggregate or Sum. 
2. In Addition place the Numbers given reſpeQively 
the one above the other, in ſuch ſort, that the like De- 


e, Place, or Denomihation, may ſtand in the ſamne 
ries, viz. Units under Units, Tens under Tens, Hundreds - 


under Hundredss, c. Pounds under Pounds, Shillings 
7000000 EE Roy © 


And here note, That as the Hour is divided into 60 Mi- 
m nutes, ſo each Minute is ſub-divided into 60 Seconds, and 
= each Second into 60 Thirds, and each Third into 60 Fourths, i 


nr ee „ i a>. > > > a> 


— 


mn 9 —_ &© 
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„ander Shillings, Pence under Pence, c. Yards under 
Yards, Feet under Feet, c. | Dis 
” 3. Having thus placed the numbers given (as before) 
| and drawn a Line under them, add them together, begin- 
2 ning with the leſſer Denomination, vi. at the right Hand 
I and ſo on, ſubſcribing the Sum under the Line reſpectively; 
As for Example, „ | | 
Let there be given 3352, 213, and 133, to be added 
together : I ſet the Units in each particular number under 
each other, and fo likewiſe the Tens under the Tens, c. 
and draw a Line under them, as in the Margin; — 
then I begin at the Place of Units, and add them 3352 
together upwards, ſaying 3 and 3 are 6, and 2 213 
. make 8, which I ſet under the Line, and under 133 
the ſame Figures added together; then I proceed 
to the next Place, being the Place of Tens, and 3698 
add them in the ſame Manner (as I did in ) he 
Place of Units, ſaying 3 and 1 are 4, and 5 are 9, which 
I likewiſe ſet under the Line reſpectively; then I go to 
the Place of Hundreds, and add them up as I did the other, 
ſaying, 1 and 2 are 3, and 3 are 6, which is alfo ſet un- 
der the Line; and laſtly, I go to the Place of Thouſands, 
and becauſe there is no other Figure to add to the 3, I ſet it 
under the Line in its reſpective Place, and ſo the Work is 
| 8 and I find the Sum of the 3 given numbers to 
e 3698. | Fox | 2 he” => 
4. But if the Sum of the Figures of any Series exceed- 
eth Ten, or any number of Tens, ſubſcribe under the ſame 
the Exceſs above.the Tens, and for every Ten carry one, 
to be added to the next Series towards the left Hand, and 
to go on till you have finiſhed your Addition; always re- 
membring, that how great ſoever the Sum of the Figures 
of the laſt Series is, it muſt all be ſet down under the 
Une reſpectively. So 3678 being given to be-added to 
2357, 1 ſet them down as is before directed, and as you 
ſee in the Margin, with a Line drawn under them, _ 
then I begin and add them together, ſaying 7 and 3678 
8 are 15, which is 5 above 10, wherefore I ſet 5 2357 
under the Line, and carry 1 for the Ten to be ad- 
died to the next Series, ſaying, 1 that I carried and 6035, 
5 is 6, and 7 are 13, wherefore I ſet down 3; 


and 


— 
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and carry 1 (for the Ten) to the next Series then I fay, 1 
that I carried and 3 are 4, and 6 are 10, now, becauſe it 


comes to juſt 10, and no more, I ſet o under the Line, and 


carry 1 from the 10 to the next, and ſay, 1 that I carried 


and 2 are 3, and 3 are 6, which I ſet down in its reſpective 
Place ; thus the Addition is found to be 6035. Several Ex 


amples of this Kind follow. 7 


354867 
Numbers to) 573846 
be added 3785946 
; + Ar $47 009" 
Sum 2061864 4 
| . 748647 45345 
Numbers to 465834 | Numbers to 3 4 
de added) 76483 1 be added 4 8437 
648400 6 933 
Sum 1939364 | 5 — 
* Sum 92856 


1 5. If the Number given to be added, are contained un- 


der divers denominations, as of Pounds, Shillings, Peace, 
and Farthings; or of Tuns, Hundreds, Quarters, Pounds, 


&c. Then in this Caſe, having diſpoſed of the Numbers of 


each Deromination under other of the like Kind; begin- 
ning at the leaſt Denomination *(minding how many of one 
Denomination do make an Integer in the next) and having: 
added them up, for every Integer of the next greater de- 


nomination that you find therein contained, bear an Unis 


in Mind to be added to the faid next greater denomination, 


expreſſing the Exceſs reſpectively under the Line; pro- 


ceed in this Manner until your Addition be finiſhed ;- the 


following Example will make the Rule plain to the 
Learner, Thus theſe following Sums being given to be 
added, wiz. 136/. 135. 4d. 2 grs. and 79 J. o7s. | 


104. 3 gra. and 337. 185. 9 d. 19grs. alſo 15 J. ogs. 


O54. O gr. The Number being diſpoſed according to 
Order, will ſtand as in the Margin of the next Page. Then 
I begin at the denomination of Farthings, and add them 

i | | £ | up, a 


© 
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* 
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| up, ſaying r and 3 are 4 and 2 make 6. 
Now I conſider that 6 Farthings are 1 
penny 2 Farthings; whereof I ſet 136—13—04—2 


2 


. vrt. 


down the 2 Farthings in its Place under 79—07—10—3 
the Line, and keep it in Mind to be 33—18—0g==J 


added to the next Denomination of 15—09—05—0 
Pence, then 1 g0 on, ſaying, 1 that 1 monmmmmemmc . 


carried and 5 are 6, and g are 15 and 265-09 02 
10 are 25, and 4 are 29; now-w-w Ii \ | 


1 conſider that 29 Pence are 2 Shillings and 5 Pence, there- 
fore I ſet down 5 Pence in Order under the Line, and keep 


2 ip Mind for the 2 Shillings to be added to the Shillinge. 
Then I go on, ſay ing, 2 that I carried and ꝗ are 11, and 18 


are 29, and 7 are 36, and 13 are 49; then I conſider that 


49 Shillings are 2 Pounds and 9 Shillings, wherefore I ſet 
the 9 Shillings under the Line, and carry the 2 for the 


2 Pounds to the next and laſt Denominatiou of Pounds; 


and proceed, ſaying, 2 that I carried and 5 make 7, and 


z are 10, andgare 19, and 6 are 25; then I ſet down 5, 


and carry 2 for the 2 Tens ; and proceed, faying, 2 that 


T carry and 1 are 3, and 3 are 6, and 7 are 13, and 3 make 


.16, and I ſet down 6, and carry 1 for the 10, and go on, 
ſaying, 1 that I carried and 1 are 2, which I ſet in its 
Place under the Line, and the Work is finiſhed: and thus 
I find the Sum of the aforeſaid Numbers to be 265 J. 9 5. 


5 J. 2 fru. Here is anosher Example in the Operation, of 
which the Learner muſt have an Eye to the Table of Troy- 


Weight. The Numbers given are 38 J. 7&. 13 P. a. 
1g gr. and 50 1. © oz. 10 p. w. 12 gr. and 42 J. 08 ox. 
Og; P. w. 16 gr. And in order to the Addition thereof, I 


place them as you ſee, and proceed to the Operation 
ſaying, 16 and 12 are 28, and 18 are 463 now becauſe 3 


24 Grains make 1 Penny-weight, 46 _ - 
Grains are 1 Penny-weight, and 22 J. oz. p. w. gri 


Grains, therefore I ſet down 22, and 38-07 —13—18 


carry 1 for the Penny-weight, and 50—10—10—12 


5 make 6, and 10 are 16, and 13 42—08—05—16 
are 29, which is one Ounce and 
9 Penny weights, I ſet down 9 in 132—02—09—22 
its Place under the Line, and car- = 3 
| ry 1- to the Ounces, ſaying, 1 that I carry and 8 


are 


1 xy 
1 11 ” E 
' . 8 — 
* — 


7 


14 
11 


Addition of 


Tax 12 


are 93 and io are 19, and 7 are 26, and becauſe 26 Ounces 


make 2 Pounds 2 Ounces, I ſet down 2 for the Ounces, and Þ 
carry 2 to the Pounds; going on, 2 that I carry and 2 are 4j, 
* 8 make 12, that is 2 and go 1; 
| Ws, and 5 are 10, and 3 are 13, which [ ſet — as in 

the aegis? and the Work is finiſhed, and I find the Sum of 


then 1 I carr 


and 4 


the faid Numbers to amount to 132 lb. 2 ox. 9 p. ab. 22 gr. 
The Way of preving theſe, or any Sum in this A 
thewed immediately after the enſuing Example. | 


Addition of e Weight. 


. + oz. dr. ſc. gr., 5 
48—07—I—0—-14 60—03—4—0—10 
10 42—10—6—0—14 
64—10—7—1—16 34—08—2—1—15 
17 —08—1—0—11 I 8—11—2—2—J1 
i e ee 5 160-07 —1—2—15 | 
eee — 35—02—5—I—07 
240056100 1 — —— 


2-25 OT of Engli ſo Meaſure. 
©» gre. | "Be: „ ard 
436—03—05—1 | 48—15—11—1 
184— 9—10—3 76—10—07—3 
784—17—04—2 18 —00—05—3 
: ee x 525 | | 24—19—09—2 | 
1974—12—09—2 168—06—10——t 
— — | a — 
1 Hadi tion of Troy- Weight. 3, ==, 8 
W. ex. p. au. gr. x 1b. oz. p. au. gr. 
0 1345 —09—12—18 
18—06—04—20 726—08—14—10 
17 —10—16—18 n 
009 —04—10—22 83—10—16—20 
1 19—11—18—04 | 130—00—10—12. 
7: ee ee ! 5—00 . 
g7=05—0 409 : 1550—08—16—o1. 


lb. ex. dr. ſe. gr. 


3 58—07—7—0—r 2 
Addis 


. 
3 
FX 
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Addition of Averdupois W right: 


Tun. C. grs. tb. 
; gl = 
48—07—3—22 
60—11—1—17 
21—07—0—25 
| 222 


218—05—0—26 


: * 


Fus. pipes. had. gal. 


18 1 


Addition of 
Chal. qrs. buſh. pec. 


r 


13 3—0—— 


Wh ole N umbers. 


. I I=—07—04 


lh. ounc. d. 
36 10o— 12 
22—00—13 


22 15—04— 10 
6 . N 


. 8 n 


— — 


| 
Addition of Li auid Meaſure. 


_—____ 3 


8 10 


gal. pre. | {1.4 

30. % (( x 

12 — 0—28—6 oy 
47— 5 60, 


Els Az» 79 


$ 


Di Moſes,” 
ri. buſh. pec. 2 


1 
: — | © 5 


o F v 
0 * 
- X a L 7 
n 2 2 * vs we * F he Fr 15 
. a>; 3 1 Y * , W694 x 1 IA * 875 "IT 1 © att o * 4 +. x ; 
2 * 7 By * 1 8 wi 448 1 e * N. 4 
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= [ 
O 


1 8 1 8 3— : 1 
— —— 128 8 | — * SS A 
e | nn þ 

Addition of Long Meaſure.” = 
Yds. grs. Nails. — Ell. grs. Nail. 1 
35 -3- 3 SE. 4 
| 0 i as EE 
; * e a | 3 ; 
8 - 


1 260—.—0 


1 Auulitian 


N j 
1 
1 

4 


= Addition of Land Meaſure. 
Aore- Rood Perch | Acre Rood Perch 


\ 5 The P roof” of Addition. 


rate the uppermoſt Line from the reſt, with a Stroke or 
Daſh of K Pen, and then add them all up again as you 


to the Sum firſt found out, then the Work is Performed 


Having ſeparated the uppermoſt Num- 


fee in the Margin, then I add the 136 1 O4 2 
_ fame together again, leaving out the — —— 
ſaid uppermoſt Line, and the Sum. 79 o 10 


— — 

> b 
— —— — 
— —— —— 
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true Sum; which doth amount to 15 09 05 © 
128 J. 165. 10 4 ogrs. then again! ⁊ã·ͤꝛqy 
add the new Sum to the uppermolt 265 og og 2 
Line that before was ſeparate from =— — 


40 - 
- — — 
— —— 


— 


265 J. og g. o5d. 2 gr.. the ſame 
conclude that the Operation was right- 
ly performed. | | 


tegers, &c, ſome Queſtions may be theſe that follow. 


* 
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123 — 18 | 86—..— 36 
—S ] 17 —3— 24 
. 7 3 —— — 
$9—3——30 5850 — 1. — ç 2 
28—1—38 1 30 4—2— 08 0 
—— : , , — — 
1855/1 1286 — 7 7 


6. Addition is proved after this Manner : when you 
have found out the Sum of the Number given, then ſepa- 


did before, leaving out the uppermoſt Line, and having 
ſo done, add the new invented Sum to the upper Line 
you ſeparated, and if the Sum of thoſe two Lines be equal 


true, otherwiſe not. As for Example: Let us prove the 
firſt Example of Addition of Money, whoſe Sum we find 
to be 265 J. 9s 5 d. 2grs. and which we prove thus: 


ber from the reſt by a Line, as you . V. 4. gre. 


| 2 3 
thereof I ſet under the firſt Sum or 33 18 og 1 
0 


with the firſt Sum, and therefore 1 265 0 O5 2, 7 


7. The main End of Addition in Queſtions reſolrable 4F 
thereby, is to know the Sum of ſeveral Debts, Parcels, In- 


the reſt, and the Sum of thoſe two is 128 16 o1 * 1 


** * 
4 a A 33 a 
g * 


89 77 
- * 
% „ 
fi 4 % 
PE. 
1 
5 


1 - 
4 be 
74 . x 
775 
* 
.- 
* 
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Dueft. 1. There was an old Man whoſe Age was required, 


to Which be replied, I have 7 Sons having two Years be- 
- + tween the Birth of each other, and in the 44th Year of my 
Age my eldeſt Son was born, which is now the Age of the 


youngeſt, I demand, What was the old Man's Age. 
Noe to reſolve this Queſtion, firſt ſet down the Fa- 
ther's Age at the Birth of his firſt Child, which was 


- 44: then the Difference Between the Oldeſt and the 12 


what is the greateſt Number, and alſo what is 46 


Youngeſt, which is 12 Years, and then the Age of the 44 


Youngeſt, which is 443 and then add them altogether —— _ 


1 and their Sum is 100, the complete Age of their Fa- 100 
Peſt. 2. A Man lent his Friend, at ſeveral Times, theſe _ 
ſeveral Sums, wiz. at one Time 63 / at another Time 30 
at another Time 48/ at another Time 156 Now I defire 

to know how much was lent him in all? 75 EIN 


et the Sums lent one under another, as you ſee in 63 72 


the Margin, and then add them together, and you will 50 


find their Sum to amount to 317 J. which is the Total 48 


of all the ſeveral Sums lent, and ſo much is due to the 1 56 ; 


Jueſt. 3. There are two Numbers, the leaft whereof is 
40, and their Difference 14. I defire to know  __.. * 


the Sum of them both? Firſt ſet down the l 


leaſt, iz. 40 and 14, the Difference, and add — 
them together, and their Sum is 54 for the greateſ 54 


greateſt Number, then I ſet 40 (the leaſt) under lea 40 


54 (the greateſt) and add them together, and 


their Sum is 94, equal to the greateſt and leaſt - Sam 94 


Numbers. 


'4 
3118 


Chap. 5, | c 


Ar. ͤ; 
Of Subſtraction of whole Numbers. | to 


Sn. is taking of a leſſer Number out of a greater] m- 
kJ or a like Kind, whereby to find out a third Number, go 
being or declaring the Inequality, Exceſs, or Difference be- the 
"tween the Numbers given; or Subſtraction is that by which Þ fro 
'one Number is taken out of another Number given, to the 4 
End that the Reſidue or Remainder may be known, which 
Remainder is alſo called the Reſt, Remainder, or Difference 1 c 
of the Numbers given. RE Ra Ii fee 
' 2. The Number out of which Sub/?ra#ion is to be made | not 
muſt be greater, or at leaſt equal with the other Number | ren 
given; the higher Number is called the Major, and the] the 
Tower, Minor; and the Operation of Subſtraction being fi- I b 
niſhed, the Reſt or Remainder is called the Diference of the 
Number given. c 8 
3. In Subſtraction, place the Numbers given reſpectively, I fror 
the one under the other, in ſuch Sort as like Degrees, 
Places, or Denominations may ſtand in the ſame Series, 
wiz. Units under Units, Tens under Tens, Pounds under] ther 
Pounds, &c, Feet under Feet, and Parts under Parts, &c, | 
This being done, draw a Line underneath, as in Addition. 
- © Having placed the Numbers given, as is before directed, | beſs, 
and drawn a Line under them, ſubſtract the lower Number] thy 
(which in this Caſe muſt always be leſs than the Uppermoſt)]. 
out of the higher number, and ſubſcribe the Difference or 
' "Remainder reſpectively below the Line, and when the 
Work is finiſhed, the number below the Line will give you 
the Remainder. „ 
As for Example, Let 364521 be given to be ſubſtracted Den. 
from 795836, I ſet the leſſer under the greater as in then t 
Margin, and draw a Line under them then l 
beginning at the right Hand, I ſay, 1 out of 6 795836] 
and there remains 5, which I ſet in order under 36452# leſſer 
the Line; then I proceed to the next, ſaying, ———Þ# 
2 from 3 reſts 1, which I note alſo under the 43131813 
Line, and thus I go on till I have finiſhed tze 
| | 2 5 Wark 7 
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Work; and then I find the Remainder or Difference to be 
135. 


1 lowermoſt Number or Figure is greater than the upper- 


moſt, then in this Caſe add ten to the uppermoſt Number, 


I and ſubſtract the ſaid lowermoſt Number from their Sum, 
ater | and the Remainder place under the Line, and when you 


ber, | go to the next Figure below, pay an Unit, by adding it 
be- thereto for the ten e borrowed before, and ſubſtract that 
umber of Figures, and thus go on till 


lich from the higher 
the your Subſtraction be finiſh'd. As for — Let 437503 
be given, from whence it is required to ſubſtract 153827, 


nce I diſpoſe of the Numbers as is before directed, and as you 
I fee in the Margin ; ; then I begin, ſaying, 7 from 3 J can- 1 


ad not, but (adding 10 thereto) [ ſay 7 from 13, and 
ber | remains 6, which I ſet under the Line in order; 


the | then I proceed to the next Figure ſaying, 1 that 437503 „ 
g fl J borrowed and 2 is 3 from © I cannot, but 3 153827 


the | from 10 and there min 7, which I likewiſe ſet — 
ely, | from 5 I cannot, but g from 15 and there remains 


then 5 from 3 I cannot, but 5 from 13 and there remain 83 
der | then 1 borrowed and 1 are 2, from 4, and there reſt 2; and 


oc, | thus the Work is finiſhed : After theſe Numbers are ſuh- 


»n; | ſtrated one from another, the Inequality, Remainder, Ex- 


ber | thy farther Experience may be theſe that follow : 


oſt) / From 3469916 From 36157 We 
> or _ Take 7 Lear : ol. 

the] — | Pe 

you Reſt 2731274 Ref: ana 35571 


6. If the Sum or Number to be ſubſtracted is of 


dea Denominations, place the leſſer Sum below the greater, and 
Fin the ſame Rank and Order, as is ſhewed in Addition 


Jof the ſame Numbers; then be in at rhe right Hand, and 
take the lower Number out of the uppermoſt, if it be 


ow an Unit from the next 28 ——— 
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But if it ſo happen (as commonly it doth) that the 


down as before; then 1 that I borrowed and 8 is 9 28 3676 . 


6; then 1 fenced and 3 is 4 from 7, and there remains 3, - 


ed, | ceſs, or Difference, is found to be 283676. Reampley for | * 


; 4 — but if it be bigger * the uppermoſt, then bor- 


9 
0 


. * „ 
E 


Subftraction of Chap. 5. 
turn it into the Parts of the leſs denomination, and add 
thoſe Parts to the U ermoſt, noting the Remainder. below 
the Line; then proceed and pay one to the next denomi 
nation for that which you borrowed before, and proceed 
in this Order till the Work be finiſhed. An Example of 
this Rule foiloweth : Let 375 J. 133. 7d. 1 gr. be given 
from whence let it be required. to ſubſtract 37 . 105. 034 
2 9. In order whereunto, I place the Numbers as you 
fee in the Margia.; and thus I begin at the leaſt denomi. 
nation, faying, 2 from 1 I cannot, therefore I borrow 
one Penny from the next Denomina- 7 
tion, and turn it into Farthings, which 7. . 4. gr. 
is 4, and adding 4 to 1, which is 5, 375 13 ©7 1 
.Ifay, but 2 from 5, and there remain 57 16 03 2 
Wi 3, which; 1 put under the Line, thenꝛÄ— 
WW going on, I fay, 1 that I borrow'd and 317 17 oz 1 
W - 3 is 4 from 7, and there reſts 3; then A — 
going on, I ſay, 16 from 13 I cannot, but borrowing. 
Pound, and turning it into 20 Shillings, I add to it 13, and 
that is (33) wherefore I ſay, 16 from 33 and there remains. 
17, which I ſet under he Line, and go on; ſaying, 1 that 
I borrow'd and 7 is o, from 5 I cannot, but Is 155 
and there remains 7; and the 1 that I borrowed and 5.13; 
6, from 7 there reſis 1, and o from 3 reſt. 3, and the 
Work is done. And I find the Remainder or Difference to 
de 3177. 17 5 03 d. 3 96. 1 Pe © ak” 2 
Another Example of Troy-weight, may be this, I 
 - would ſubſtract 17 J. 10 0. 11 P. w. 20 gr. from 241, 
ge. oo p. w. 08. gr. I place the e 
| Numbers according to che Rule, and J. oz p. av. gr. 
begin, ſaying 20 from 8 I cannot, 24 6&5 00 og 
but I borrow 1 Penny weight, which is 17 10 11 20 
24 Grains, and add them to 8, and — —— — | b 
there are 32, wherefore I ſay 20 from o6 o6 o8 121 h 
32 reſt 12, then 1 that I borro wein 
and 11 is 12, from oo I cannot, but 12 from 20 (borrow- 
ing an Ounce, which is 20 Penny weight) and there re-"| 
main 8, than 1 that I borrowed and 10 is 11, from 5 1 5 
cannot, but 11 from 17, and there reſt 65 then 1 that I p 
horrowed, and 7 is 8, from 4 I cannot, but 8 from 14 Wenn 


&S ma. : © 


. 20 Wr O. 
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and there reſts 6; then 1 that I borrowed had 1 is 2 from 


, 2, and there reſts nothing; ſo that I find the Remainder 


. Whereunto I firſt ſet down Paid i in all "255. v OE 


* 
A * 
» 
8 # ” 
by . 82 Aa . 
A, 8 1 . 
—_ : — * Y + - * 
> n - * 
* * - 2 
* 3 
* 2 * 
* 


; or Difference to be 6 J. 6 oz. 8 p. w. 12 gr. 


7. It many times happeneth that you have many Sums 


or Numbers to be ſubſtracted from one Number; as ſuppoſe 


a Man ſhould lend his Friend a certain Sum of Money, 
and his Friend hath paid him part of his debt at ſeveral 
Times, then before you can conveniently know what is till 


owing, you are to add the ſeveral Numbers or Sums of 
Payment together, and ſubſtract their Sum from the whole 


debt, and the Remainder is the Sum due to the Creditor ; 
as ſappoſe A lendeth to B . 165 10d. and B hath 
repaid him 76 J. 15s. 8 4. 


more due to A. In order 


the Sum which A lent, and — 
draw a Line underneath it, Remain 79 05 97 
then under that Line I "= 


the ſeveral Sums of Payment, as you ſee in the Margin; 
and having brought the ſeveral Sums of Payment into one 
Fotal by the 5th Rule of the fourth Chapter foregoing, 1 


find the Sum amounteth to 485 J. 114, 3 d. which I 


ſubſtract from the Sum firſt lent by A, by the 6th Rule of 
this Chapter, and I find the Remainder to be 76 J. 5 5s. 7 d. 


and ſo much is ſtill owing to A. 
When the Learner hath good Knowledge of what hath 


been Mready delivered in this and the foregoing Chapters, 
he will, with Eaſe, underſtand the Manner of ä che 


following Examples : 
"Ih LE: 8 Yf.4 evhole Aden, | 
A ee 374 8 3 700 e 1 {at 
J 6 O3 11 3 
206" 16 Of -- A o 24-3 
5 . . C _ Borrowed 


at one Time, 1637. 18s, ä 
114. at another Time, and Lent La 16 10 
241 J. 155. 8 d. at another | | —̃ 
Time; and you would know Paid at „ oy 88 begs 

bow the Accompt ſtandeth ſeveral 3163 111 

between them, or what is payments 5 241 by o 


EW: * 
* 4 3 


Ss * 4 7 
A a . 
"B.A. ? # . 5 
5 82 . 3 
* = 
Sos # 
REY. 


. Subſtraction of 

. % - % = 2 
"Yorrowed i000 oo oo ] 711 0300 o 
Paid CC — 


*Remain 980 19 49 4 p 


Borrowed 15 . | 3300 00 ,00 0 
Pw. wo an» 
Paid at ſeveral ) 361 13 10 1 80 
Pay ments 590 03 4 ᷣ 3 A 
. 0.73 04 Th 3 © 
Paid in all 1195 12 02 3 * 


| Remain due 2104 07 og 1 180 
vofiraZics of ens = | 
1b. oz. p. av. gr. 38 


Bought | 174 o 13 ©0 
Sold 99888 . „ 16 9 B 
, - _ + . % 16 og * 
: 1 | . ox. þ.w. gr. 5 
- Bought 470 10 13 10 
217 660 oo oo o 
35 10 18 oo ; 
—_ 16 o7 og 08 
Sold at ſeveral Times os. 600k 
O01 - 41-290: 36 
| (23 Oc oo OD 
[ | Sold in all 245 10 oy o 1 5 
| _ Remain unſold 2: 225 = Og 17 | 
i Subſtrafion of Apothecaries Weight. ” WE 
| | . on. dr. /c. gr. 1b, ox. dr. ſc. gr. 9 
| Bought 12 04 3 © oo | 20 oo 1 © % 
| I 15: - 6 Wi 12 
| — — nn 1— 


0311 2 1 o5 | oy 11 $. «a a. 
3 Subfiractinly 


= 7 — _ 
— PEA; TS "es — 
* * 


Om OOO 


* 
* p . 2 
* „ 
1 ap. 4 - ® 
4 . 4 
— - 


: Bought e 1 * . s I 7 # A 
7 | 6 7 20 EE ö 
Ss + , N * * 
Sold | * 4 3 2 
” „ : 1 2 , of, * — * 


Remain 18 1 23 


eien 


Bought 140 2 13 
ee 3 12 | $4 - 0. 8 


[+ Remain 09 & of 


= 15 
6:09 ww 


— — 


ory - - * 4 
> NY ol "oF 
* 


"ES 
* od * 
* 9 


ea eee, 0 
Subſtration of Liquid Meaſure. 


Mo tu. hdd. gal. | tu. haas. gal. pints: 
Bought 40 1 30 bo 3 42 4 
WE 16: 14 FF 25 3:8 WM 
-" Remain 23 3 53 44 9 58 6 
: Subſi ractiñon of Dry Meaſure. 


chal. grs. buſh g. cha. gra. buſh. pec. 


Bbught  100- 0: 0 0:1 [73 2 43 
Sold 54 1 46 2 23-08 


— —— — — — — — — 
8 - 
9 - 


 Remain' 45 2 3. 4 6. 3ͤ 
| Subftraftion of Long Meaſure. 
| Jai. grs. nls, | yas, grs. nails. 
Bought 160 © © 144 © 0: x 
K 17 £8 
Retain 9 25 106 ( "©S 


Subſtraction of Land Meaſure. 


acres rood perch | acres road perch 
600 Oo oo 


on | 545 3 24 
The Proof of Subſgraction. 


8. When your Subſtraction is ended, if you deſire to 


prove the Work, whether it be true or no; then add the 
Remainder to the minor Number, and if the Aggregate or 


theſe two be equal to the major Number, then is your O- 


peration true, otherwiſe falſe: Thus let us prove the firſt 
Example of the fifth Rule of this Chapter; where after 


Subſtraction is ended, the Numbers ſtand as in the Margin, 


the. 


* 


C3 


= 


— - - - 
, 
— 4 1 CA —⅛ů 1 HADES EDDA ene — — rs ni — 
— — — — — — — 


— 


= 
— = 2 — .— - = 
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"| - Subftraction of. Chan 5) 
the Remainder or Difference being 283676. 


New to prove the Work, I add the ſaid Re- 4 | | 


ma inder 283676 to the Minor Number 153827 153827 
by the fourth Rule of the foregoing Chapter, and 
I find the Sum or Aggregate to be 437503, equal 283676 
to the major Number, or Number from whence —— 

the lefler is ſubſtracted. Behold the Work in the 437503 
Margin. 

Ie Proof of another Example may be the firſt of the 
_ Rule of this Chapter, where it is required to ſubſtract 

. 165. 3 d. 2 pre. from 375 J. 13 5. 7 d. 1 gr. and 
26 the Rule I find the Remainder to be 317 J. 17 5. 3 d. 
3 7. Now to prove it 1 add the | 
iaid Remainder 317 J. 175. 3 d. 3 „„ 
97. to the minor Number 57 J. 16s. 375 13 07 1 

3 4. 2 grs. and their Sum is 375 J. 67 10: 03 3 

13 3. 7 d. 1 gr. equal to the major ——————— 

Number, which proves the Work to % 4. 

I 


be true; but if it had happened ei- — 
ther to have been more or leſs than 375 13 07 
the ſaid mejor Number, then the O- 
peration had been felſee 
| 9. The general Effect of Subſtraction, is to find the 
Difference or Exceſs between two Numbers, and the Reſt 
when a Payment is made in Part of a greater Sum, the 
Date of Books printed, the Age of any Thing, by know- 
ing the preſent Year, and the Year wherein they are made, 
created, or built, and ſuch like. 
The Queſtions appropriated to the Rule, are ſuch as 
follow. 
Rueht, 1. What Difference is there between one e Thing of - 


' 12 5 Feet long, and another of 66 Feet long ? 
: 7 


o reſolve this Queſtion, Firſt I ſet down the * 


major or greater Number 12 5, and underit the mi- 125 
nor or lefier Number 66, as is directed in the third 66 


| Rule of this Chapter, and according to the fourth ——— 4 


Rule of the ſame, I ſubſtract the Minor from the, 59 
Major, and the Remainder, Exceſs or Difference 9 
1 find to be 59. See the Work in the Margin. | 

 _ Buef. 2. A Gentleman ow'd a Merchant 365 J. where- | 
of ue hath 12 75 J. what more doth he owe ? OE | 

© 


6 SC — . 
* 
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8 . 1 * * $5, 4 4 . x Ce mY 1 : To» & 25 * . 8 2 9 —_— _ 
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many Years are paſſed ſince the ſaid Things were 


To give an Anſwer to this Queſtion, I firſt ſet 
down the major Number 365 J. and under it I place 36g 
278 the minor, and fabliraR the. one from the other, 278 
whereby I diſcover the Exceſs, 'Difference, or Re- — 


mainder, to be 87; and ſo much is full due to the 87 
' Creditor, as per Margin. | | 


ueft. 3. An Obligation was written, a Book betet 2 


Child born, a Church built, or any other Thing made in 
the Year of our Lord 1572, and now we account 


the Year of our Lord 1745, the Queſtion is to 1745 
know the Age of the ſaid Things; that is, How) 1572 5 


made? J ſay, if you ſubſtract the leſſer Number 173 
1572 from the greater 1745, the Remainder will : 


| be 173, and ſo many Years are paſſed ſince 3 of 


the _ Things, as by the Work in the Margin. | 
. 4. There are three Towns lie in a ſtrait Line, vis. _ 


ide Huntingdon, and 7ork, now the Diſtance een : 
the fartheſt of theſe Towns, wiz. London and Terz, is 151 
Miles, and from London to Huntingdon is 49 Miles, 1 de- 


mand how far it is from Huntingdon to York? _ © _—_ 
To reſolve this Queſtion, ſubſtract 49 the Difznce/ bak . 


between London and Huntingdon, from 151, the Di- 9 
Rance between London and York, and the Remainder. — 


is 102, for the true Diſtance between Huntingdon 10 


and York. See the Work in the e e 


EW 
CHA P. "TE 
Of Multiplication of co hole Numbers. 


Ultiplication is perform'd by two Numbers of like 
Kind, for the Production of a Third, which ſhall 


5 be fuch Reaſon to the one, as the other hath to the Unit, 
and in EfeR is a moſt brief and artificial Compound Addi- 


tion, of many equal Numbers of the like Kind into one 
Sum. Or, Multiplication is that by which we multiply two. 


or more Numbers, the one into the other, to the End that 


their Product may come forth, or be dilcover'd. 
RE = = C 4 | | Or, 


32 Subftractionef Chap. 5. 
Or, Multiplication is the Increaſin of any one Number 
by any other, ſo often as there are Units in that Number, 
by which the other is increaſed; or by having two Num- 
ber: giving to find a Third, which ſhall contain one of the 
Numbers as many times as there are Units in the other. 
2. Multiplication hath three Parts. Firſt, the Multz. 
put, or Number to be multiplied. Secondly, the 
ultiplier, or Number given by which the Multiplicand 
is to be multiplied. Ard thirdly, the Produ& or | 
Number produced by the other two, the one being 8 
- okiplied by the other; as if 8 were given to be 4 
multiplied by 4, I ſay 4 times 8 is 32 ; here 8 is tje 
Multiplicand, and 4 is the Multiplier, and 32 is the 32 
Product. ” wa 
= 6s Multiplication i is either Single, by one Figure ; or 1 
Compound, that conſiſteth of many. | 
_ Single Multiplication is ſaid to conſiſt of one Figure, be- 
cauſe 1 Multiplicand and Multiplier conſiſts each of them 
of a Digit, and no more; ſo that the greateſt Produet that 
"ff 1 can ariſe by Single Multiplication is 81, being the Square 
of q, and Compound Multiplication is ſaid to conſiſt of many + 
Figures, becauſe the Multiplicand or Multiplier conſiſts of 
more Places than one; as if we were to multiply 436 by 6: 
It is called Compound, becauſe the Multiplicand 436 i is of 
more Places than one, wiz. 3 Places. 
4. The Learner ought to have all the Varieties of Single 1 
Multiplication by Heart, before he can well proceed any 
' farther into this Art, it being of moſt. excellent Uſe, and 
none of the following Rules in Arithmetick. but what have 
a a principal Dependance thereupon „which may be han by 
the 0s i Table. 
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5 7 [4 21 28 [38 | 42 | 49 | 56 | 33 
ky 8 | 16 |24 | 32 | 40 | 48 [56|64]72] 

i Le 


— 


; & 6 The Uſe of the preceeding Table is this: In the upper- . 


| moſt Line or Column, you have expreſſed all the Digits from 
I to q; and likewiſe W at 1, and going downwards 
in the Side Column you have the ſame; ſo that if you would 
know the Product of any two fingle Numbers multiplied by» 
one another, look for one of them, which you pleaſe, in the 
uppermoſt Column. and for the other in the Side Column, 
and running your Eye from each Figure along the reſpectiye 


Columns in the common Angle, or Place, where theſe two 3 


Columns meet, there is the Product required. As for Ex- 
ample, I would know how much 8 times 7: Firſt, I look 
for 8 in the uppermoſt Column, and 7 in the Side Column; 

then do I caſt my Eye from 8 along the Column downwards 
from the ſame, and likewiſe from 7 in the Side Column, 1 

ceeaſt my Eye from thence toward the right Hand, and figd it 
to meet with the firſt Column at 56, fo that I conclude 358 
to be the Product required, &c. e df ityen il 

5. In Compound Multiplication, if the Multiplicand con- 
fiſts of many Places, and the Multiplier of but one Fi- 
gure; firſt ſet down the Multiplicand, and under it place 
the Multiplier in the Place of Units, and draw a Line un- 

- derneath them, begin then, and multiply the Multiplier in- 

to every particular Figure of the Multiplicand, beginning 

at the Place of Units, and ſo proceed towards the Le 

Hand, ſetting each particular Product under the Line, in 

order as you proceed; but if any of the Products ex- 

ä r | - ceed 
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ceed 10, or any Number of Tens, ſet down the Exceſs, 
and for every 10 carry an Unit to be added to the net 
Product, always remembring to ſet down the total Product of 
the laſt Figure; which Work being finiſhed, the Sum or 
Number placed under the Line ſhall be the true and total 
Product required. As for Example, I would multiply 478 
by 6: Firſt ſet down 478, and underneath it 6, in the Place 
of Units, and draw a Line underneath them, as in the Mar- 
gin; then T begin, ſaying, 6 times 8 is 48, which 
1s 8 above 4 Tens, therefore I ſet down 8 (the Ex- 478 
cCeſs) and bear 4 in Mind for the 4 Tens; then I 6 
proceed, ſaying, 6 times 7 is 42 and 4 that I car- ——_ 
ried is 46, I then ſet down 6 and carry 4, and go 2868 
on, ſaying, 6 times 4 is 24, and 4 that I carried is yy 
28, and becauſe it is the laſt Figure, I ſet it all down and ſo } 
the Work is finiſhed, and the Product is found to be 2868, 
reit. . * 
6. When in Compound Multiplication, the Multiplier, 
confiſteth of diverſe Places, then begin with the Figure in 
- the Place of Units in the Multiplier, and multiply it into all 
the Figures of the Multiplicand, placing the Product below 
the Line, as was directed in the laſt Example; then begin 
With the Figure of the ſecond Place of the Multiplier, viz, 
 *Fhe Place of Tens, and multiply it likewiſe into the whole 
— Multiplicand (as you did the firſt Figure) place ng its Product 
under the Product of the firſt Figure; do in the ſeme Man- 
ner by the Third, Fourth, and Fifth, &c, until you have 
multiplied all the Figures of the Multiplier particularly into 
the whole Multiplicand, ſtill placing the Product of each par- 
* - ticular Figure under the Product of its preceding Figure 
herein obſerving the following Caution. 0 of 


I.!n the placing of the Product of each par- A Caution. 
ticular Figure of the Multiplier, you are not 1 
to follow the 2d Rule of the 4th Chapter, viz. to place 
Units under Units, and Tens under Tens, &c. but to 
place the Figure or Cypher into the Place of Units of 


the ſecond Line under the ſecond Figure or Place f 


Tens in the Line above it, and the Figure or Cypher in 


' the Place of Units in the third Line under the Place of 


| Teas in the ſecond Line, Qc. obſerving this Order till 
| TO you 


* 


re nnen 
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you have gnilhed the Work, Rill placing the Figure, of e- 


very Line or Product under the ſecond Figure or Place of 


Tens in that which was above it, and having ſo done, draw 
a Line under all theſe particular Products, and add them to- 


gether; ſo ſhall the Sum of theſe Products be the total Pro- 3 


duct required. 


As if it were required, to multiply 764 by 27, I ſet them 
down the one under-the other, with 'a Line drawn under- 


neath them; then I begin, ſaying 7 times 4 is. 26, then I ; 
ſet down 8, and carry 2; then I ſay, 7 times 6 


is 42, and 2 that I carried is 44, that is 4 and go 764 


4 then 7 times 7 is 49, and 4 that I carry is 27 


53, which I ſet down, becauſe. I have not ano 
ther Figure to multiply; thus I have done with 5348 
the 7, then I begin with the 2, ſaying, 2 times 4 1 528 3 
is 8, which I ſet down under 4, the ſecond Fi 


5 gure or Place of Tens in the Line above it, as you 20628 


may ſee in the Margin; then proceed, ſaying, 
2 times 6 is 12 that is 2 and carry 1.; then 2 times 7 is 


14, and 1 that I carry is 15, which I ſet down, dersuſe it is 


1 the Product of the laſt Figure; ſo the Product of 764 by Wy 
is 5348, and by 2 is 1528, which being placed the one un- 


der the other, as before directed, as you ſee in the Margin, 
and a Line drawn under them, and they added together” re- 


ſpectively, make 20528, the true Product required, being, 
. equal to 27 times 764. 554 


Another Example may be this ; Tet it be required to 5 


4 multiply 5486 by 465, I diſpoſe of the r and 


Multiplier according to the Rule, and begin 
multiplying the firſt Figure of the Multiplier, 68486 


which is (5) ints the whole Multiplicand, 5 . 


and find the Product is 27430; then I pro- — 
ceed, and multiply the ſecond Figure (6) of the 27430 7 
Multiplier into the Moltiplicand.” and find the 32916. _ 


Product to amount to 32916, which is ſubſeri- 21944 

bed under the other Praduct reſpectivelß; — 
then do I multiply the third and laſt Figure Adee 

| (4) of the Multiplier into the Multiplicand, *% 8 ] 


and the Product is 21944, which is likewiſe 


| Z placed under the ſecond-Line reſpectively ; 4 5 I 4 a 
| Lane under the ſaid Product bens placed the one under 


the 
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che other according to Rule) and add them together, and the | 


Sum is 2550990, the true Produt ſought, being equal to 


56486 times 465, or 465 times 5486. 
Aire Bxamplutin this Rule are theſ fillowing, 7 


430865 6400758 
4739 3 
3877785 | 38404548 | 
1292595 e N _ 
3016055 | el „ 
17234660 N 
— — 19202274 
2041869238 
240002821008” 


Compendium i in Maltiplication. 
7. Although the former 


Rules are ſufficient for all Si numeris n 2. ; 
Caſes in Multiplication, yet nus vel uterque adjunctos ha- 


becauſe in the Work of beat ad dextram circulos, o- 


Multiplication many times miſſis circulis fiat ipſorum : 


great eat Labour may be ſaved, numerorum multiplicatio , & 
I ſhall acquaint. the Learner facto demum tot inſuper in- 

with ſome , Compendiums 7egrorum loci accenſeantur 
' In order thereunto, viz. If quot ſunt omi ſſi circuli in 
the Multiplicand or Multi- «troque * Clavia Mat. 
- Plier, or both of them end c. 4. 3. 

with Cyphers then in your 

multiplying you may neglect the Cyphers; ad tet 
only the ſignificant Figures, and to the Product of thoſe 


=_— fignificant Figures, add ſo many Cyphers as the Numbers Y 


ven to be multiplied did end with; that 


. 18, annex them on the right Hand of the ſaid 3 2000 


Product, fo ſhall that give you the true Pro- 4300 
duct required. As if I were to multiply — 
32000 by 4300, I ſet them down in order 96 


T 0ð9 be multiplied, as you ſee in the Margin; 128 


but 8 the Cyphers in both Num- — 

bers, I only multiply 32 by 43, and the 1 3760000 

Product I find to be 1376, to which Ian- | 
next the 5 — in the Multiplicand and Multiplier, 
7 and 


6. Chap. 6 g Whole dee — 
and then it makes 137600000 for the true Product of 
Li" by 4300. 
If in the Multiplier , Cyphers are placed between 
6gnifcant Figures, then 
multiply only the fignifi- "$5 Ae multiplicantis | 
cant Figures, neglecting the loco circulis fuerit, 45 negli 
. Cyphers; but here ſpecial gitar. Alfted. c. 6. De me 
true placing of the firſt Fi- Arithm. _ 
gure after the Neglect of ſuch Cypher or Cyphers ; and 
therefore you muſt obſerve in what Place of the Multi- 
«:plier the Figure you multiply by ſtandeth, and ſet the firſt 
Figure of that Product under the ſame _ 
Place of the Product of the ſame Fi ure 371868 2 
of your Multiplier: As for Example, Let 5 40 ©) 
it be required to multiply 371568 b — - 
- .40007. Firſt] multiplytheMultiplicand | o979* 
by7, and the Product is 2600979, then 
5 neglecting theCyphersI multiply by 4. 
5 and that Product is 148027 z; nowI con eee 
5 fider, that 4 is the 5th Figure in the 
Multiplier, therefore I place 2 (the firſt Figure of the Pro- 
duct by 4) under the 5th Place of the firſt Product by 
7, and the reſt in order, and having added them together, 
the Total Product is found to be 14865320976. Other 
Examples in this Rule, are theſe following. | 


32786 c 
6030 OY 20004 
—.— N 
„ „„ 31457484 f 
1965 5 16 | 47186226. 
Fa _ ©, 1572874%. .. 
197334359 5 | —ũM— 
FE 162037500084. 3 


9. If you are to multiply any endl by an Unit with 
Cyphers, as by 10, 100, 1000, fc. then annex ſo many 
Cyphers before the Multiplicand, and that Number when 
'F the Cyphers are annexed, is the Product required. As if 
vou would multiply 428 by 100, annex 2 Cyphers to 248, 
and it is 42800. If it were required to — 100, by | 
wo” | _ © . Io0000 |} 


A 3 
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10000, annex 4 Cyphers, and it gives 1020000 for e 


Product 42504 


De Proof of Multiplication | 1 | g 
10. Muttiplication is proved by Diviſion, and to ſpeak 


ST Truth, all other Ways are falſe (according to Frifzus) and 


therefore it will be neceſſary in the firſt Place to learn Di. 
viſion, and by that to prove Multiplication. There are 


ſome other Ways uſed indeed, but on a ſtrict Examen, 
there is not one in a Thouſand of their Products right; = 


therefore I omit them. | 

11. The general Effect of Multiplication i is contained i in 
the definition of the ſame, which is to find out a third 
Number, ſo often containing one of the two given Numbers, 
as the other containeth Units. 


l be ſecond Effect is, by having the Length and Breadth 
of any Thing (as a Parallelogram or long Plain) to find 
the ſuperficial Content of the ſame, and by having the ſu- 


perficial Content of the Baſe, and the Length, to find out 


the Solidity of any Parallelopipedon, Cylinder, or wor 
ſolid Figures. 


The third Effect is, by the Contents, Price, Value, 
Buying, Selling, Expence, Wages, Exchange, Simple Inte- 
reſt, Gain or Loſs of any one Thing, be it Money, Mer- 


chandize, &c. to find out the Value, Price, Expence, 


Buying, Selling, Exchange, or Intereſt of any Number of 
Things of the like Name, Nature and Kind. 
The fourth Effect (is not much unlike the other) by the 


43 Contents, Value, or Price of any one Part of any Thing 


denominated, to find the Contents, Value, or Price of the 
whole Thing, all the Parts into which the whole is divided, 
multiplying the Price of one of thoſe Parts. 28 


The fifth Effect is, to aid, to compound, and to make, 0 
other Rules, as chiefly, the Rule of Proportion, called the 
Golden Rule, or Rule of Three ; alſo by it, Things of one 
| Deriomination Are reduced to another. 


If you multiply any Number of Integers, to the Price of 


the Integer, the Product will diſcover the Price of the 


Quantity, or Number of Integers given. 


the Baſe by the Depth, and that Product by the Length. 


: the laſt Product will diſcover the Solidity or. Content of the. | 


ſame Solid. Same 


In a Rectangular Solid, if you multiply the Breadth of 9 


wit. Firlt, the Dividend; 2dly, The Diviſor , zdly, 


- 
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Same Deen, proper to this Rule, may be theſe following 3 


Queſt. 1. What is the Content of a ſquare Piece of 
Ground, whoſe Length i is 28 Perches, and Breadth 132 
*Anſw. 364 ſquare Perches; for HI ca 4 28. the 


# 1 by 13 the Breadth, the Product is ſo muc 


. 2. There is a ſquare Battle whoſe Flank is 47 
8 . the Files 19 Deep, what Number of Men doth 


that Battle contain ? Facit. 893; for multiply ing 47 by 19, 
the Product is 893. . 


' Queſt. 3. If any one 2 coſt 4 Shillings, what ſhall 
9 Things coſt ? Anſw. 36 Shi ngs, for nalzplying 4 by 


| 9, the Product is 36. 


Burſt. 4. If a Piece of "i or Merchandize be worten 
or coft 17 Shillings, what ſhall 19 ſuch Pieces of Money 


or Merchandize coſt? Facit. 323 * which is equal - 
to a 35. 1 


5. If a Soldier or Servant get or ſpend 100 han; 1 > 


Moath, what is the Wages or Charges of 49 Soldiers or 


Servants. for the ſame Time? Multiply 49 by 14, the Pro- | ; 


duct is 686 5. or 34 J. 6s. for the Anſwer. hes 
Duet. 6. If in a Day there are 24 Hours, how many 


Hours are there in a Year, accounting 365 Days to conſti- 


tute the Year? Facit. 8760 Hours, to which if you add 
the 6 Hours over and above 365 Days, as there is in a 


Year, then it will be 8766 Hours; now if you multiply. - 
this 8766 by 60, the Number of Minutes in an Hour, it 


5 will e 52 5960, the N umber of Minutes in a Tear. 


1 H A + VII. 
1 Divif 2 7 whole Numbers. 


I 7 ISTION, is the ſeparating or parting of any 
Number or Quantity given, into any part aſſigned, 


or to find how often one Number i is . in another; 

or from any two Numbers given, to find a third that ſnall 

cConſiſt of ſo many Units, as the one of thoſe two Numbers 
given is comprehended to contain in the other. 


2. Divifon hath three Parts or Numbers remarkable? f 


The 


6 


40 Divifion o, ö Chap. 6. 


The Quotient. The Dividend is the Number given to be 


parted or divided. The Diviſor is the Number given, by 


which the Dividend is divided, or it is the Number whi 
- ſheweth how many. Parts the Dividend is to be divided into. 
And the Quotient is the Number produced by the Diviſion 
of the two given Numbers the one by the other. 2M 
80 12 being given to be divided by 3, or into three equa 


Parts, the Quotient will be 4; for 3 is contained in 12 
four times, where 12 is the Dividend, and 2 is the Diviſor, 


and 4 is the * | . 
3. In Diviſion ſet down your Dividend, and draw a 


WW crooked Line at each End of it, and before the Line at the 
left Hand place the Diviſor, and behind that on the right 


Hand place the Figures of the Quotient, as in the 


Margin, where it is required to divide 12 by 3; 3) 12 (4 


Firſt, I ſet down 12 the Dividend, and on each 4s 

Side of it, I draw a crooked Line, and before that on the 
left Hand do I place 3 the Diviſor; then do I ſeek how 
often 3 is contained in 12, and becauſe IJ find it four times, 


I put 4 behind the crooked Line, on the right Hand of the 


Dividend; denoting the Quotient. 


9 4. But if, when the Diviſor is a ſingle Figure, the Divi- 
dend conſiſteth of two or more Places, then having plac'd 
them for the Work, as before directed, put a Point un- 
der the firſt Figure of the left Hand of the Dividend, pro- 
vided it be bigger than, or equal to, the Diviſor, but if 
it be leſſer than the Diviſor, then put a Point under the 
ſecond Figure from the left Hand of the Dividend; which 
Figures, as far as the Point goeth from the left Hand, are. 


to be reckon'd by themſelves, as if they had no Dependance 


9 upon the other Part of the Dividend: And for Diſtinction 
= fake may be call'd the Dividual; then aſk how often the 
= Diviſor is contained in the Dividual ; placing the Anſwer | 


in the Quotient ; then multiply the Diviſor by the Figure 
that you placed in the Quotient, and ſet the Product there- 


| 3 of under your Dividual, then draw a Line under the Pro- 
duct, and ſubſtract the ſaid Product from the Dividual, 
placing the Remainder under the ſaid Line, then put a 


= Point under the next Figure in the Dividend, on the right 
| Hand of that to which you put the Point before, and 


”Y oy ©AmHTH mg 9D < o=>mMmm0O0O15yT% = wwe AQ, ky , 


draw - 


„ 
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mainder (3) I place in order under the 
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draw it down, placin ng it on the right Hand of the Remain- 
der with you ys by Subſtraction; which Remainder - 


with the ſaid Figure foe. Parry before it, ſhall be a new Di- 


vidual; then ſee 2 how often the Diviſor is contained 
in this new Dividual, and put the Anſwer in the Quotient 


on the right Hand of the Figure which you put there be- 


fore; then multiply the Diviſor by the laſt Figure that you 
ut in the Quotient, and ſubſcribe the Product under the 
ividual, and make Subſtraction, and to the Remainder 
draw down the next Figure from the grand Dividend (ha- 
ving firſt put a Point under it) and put it on the Right Hand 
of the Remainder for a new Dividual as before, and pro- 
ceed thus till the Work is finiſhed. | | 
Obſerving this general Rule in all Kinds of Dizifiom. | 


Firſt, to ſeek how often the Diviſor is contained in the 
Dividual; then having put the Anſwer in the Quotient) 


multiply the Diviſor thereby, and ſubſtract the Product 


from the Dividual. An Example or two will make the 


Rule plain. Let it be required to divide 2184 by 6. I 
diſpoſe of the Numbers given as is before directed, and as 


vou ſee in the Margin; in order to the 


Work, then becauſe ö theDiviſor is more 6) 2184 (3 
than 2 the firſt Figure of Dividend, I 


put a Point under 1 the ſecond Figure, 
which makes the 21 for the Dividual, then do I ak how 
often 6 the Diviſor is contained in 21, and becauſe IT can- 


not have it more than 3 times, I put 3 


in the Quotient, and thereby do I multiply 60 2184 by 
the Diviſor (6) and the Product is rs, Ty 


which I ſet in order under the Dividual, | 
and ſubſtract it therefrom, and the Re- — — 


* 
6) 2184 (36 


Line as you ſee in the Margin. 


Then do I make a Point under the next f 
Figure of the Dividend, being 8 and 18 


draw it down, placing it before the Re- ——— 
mainder 3, ſo have I 36 for a new Divi- 38 
dual, then do I ſeek how often 6 is con- 36 


tained in 38, and becauſe I can't have it — 
more than 6 times, I put 6 in the Quo- 

wo and thereby do I multiply the Diviſor 6, and fe 
Pro- 


Divi fon of 
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| product 36, I put under the Dividual 38, and ſubſtract it 


5 N * "= 
: N 
- 1 q 
5 _ 
k 1 +, 


therefrom, and the Remainder 2 I put under the Line, as 


you ſee in the Margin. 


Then I do put a Point under the next, and laſt Finw 
of the Dividend, being 4, and draw it down to the Re. 
mainder 2, and putting it on the Right Hand thereof, it 


maketh 24 for a new Dividual ; then I 


aſk how often 6 is contained in 24, and 


the Anſwer is 4, which I put in the Quo- 
tient, and multiply the Diviſor 6 thereby, 
and the Product 24 I put under the Di- 


vidual 24, and ſubſtract it therefrom, and 


the Remainder is o; and thus the Work 
is finiſhed, and I find the Quotient to be 
364, that is 6 contained in 2184 juſt 364 


times, or 2184 divided into 6 equal n 


364 is one of thoſe Parts. 


18 


6 2184 (364 


Again, If it were required to divide 2646 by 5 or into of 


7 equal Parts, the Quotient will be found to be 378, as by 


the following Operation appeareth. 
7) 2946 (378 


v9.9 © 


21 


| 80 if it be required to divide 946 by 8, the Quotient 
will be found to be 118, and 2 remaining after Diviſion: 


is ended. The = followeth : 


8) 946 


MY 4 7 


Whole Numbers. + 
8) 946 (118 
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Many Times the Dividend cannot exactly be divided by 
the Diviſor, but ſomething will remain, as in the laſt Ex- 
ample, where 946 was given to be divided by 8, the Quo- 
tient was 118, and there remained 2 after the Diviſion was 
ended: Now what is to be done in this Caſe with the Re- 
mainder, the Learner ſhall be taught when we come to treat 

ito of the Reducing, or Reduction of FraQtions.. 
And here note, That if after your Diviſion is ended any 
Thing do remain it muſt be lefler than your Diviſor; for 
| otherwiſe your Work is not rightly performed, _ | 
- Other Examples are ſuch as follows: 


8) 73464 (9183 ig = 13758 (1528 
72 25 1 : | == | 
5 == 
. = | — 
66 
24 : " =o 
t __* * 
* 8 


on Rs | | 
; 5. But if the Diviſor conſiſteth of more Places than one, 
then chuſe ſo many Figures from the left Side of the Divi- 
dend for a Dividual as there are Figures in the Diviſer, 
ad pat a Point under the fartheſt Figure of that Dividual 
to 


a4 9 Diviſflon of 


to the right Hand and ſeek how often th? firſt Figure on the 
left Side of the Diviſor is contained in the firſt Figure on 


the left Side of the Dividual, and place the Anſwer in the 


Quotient, and thereby multiply your Diviſor, placing your 
Prod ut under your Dividual, and ſubſtract it therefrom, 
placing the Remainder below the the Line; then put a 


Point under the next Figure in the Dividend, and draw it 


down to the ſaid Remainder, and annex it on the right Side S 
thereof, which makes a new Dividual, and proceed as be- 


fore, till the Work is finiſhed. 


And if it ſo happen, that after you have choſen your firſt j 
Drvidual (as it is before directed) you find it to be leſſer 
than the Diviſor, then put a Point under the Figure more 


near to the Hand, and ſeek how often the firſt Figure on 


the left Side of the Diviſor is contained in the two. firſt Fi- 


gures on the left of the Dividual,. and place the. Anſwer. in 
the Quotient, by which multiply the diviſor, and place the 
Product thereof in order under the Dividual, and ſubſtract 
it therefrom, and proceed as before. „„ 

Always remembring that in all Caſes of Diviſion, if after 


you have multiplied your Diviſor by the Figure firſt placed 
in the Quotient, the Product be greater than the Dividual, 


then you muſt cancel that. Figure in the Quotient and in- 

ſtead thereof put a Figure lefler by an Unit (or One). be 

greater than the Dividual, make the Figure in the Quotient 
yet leſſer by an Unit, and thus do until your Prodnct be 
leſſer than the Dividual, or at the moſt equal thereto, 

and then make Subſtraction, &c. 

S0 if you would divide 6464 by 24, the Quotient will 
be found to be 394, I firſt put down the given Number as 
is before directed in the 1 Rule. Now becauſe my di- 
viſor conſiſteth of two Figures, I there- 
fore put a Point under the ſecond Fi- 24) 9464 (39 
cure from the left Hand of my dividend, EE 


which there is 4, wherefore I ſeek how 72 

often 2 . the firſt Figure (on the left — 
Side of the diviſor) is contained in 9g 226 

(the like firſt in the dividual) the Anſwer 216 

is 4, which I put in the Quotient, and — — 

thereby multiply all the diviſor, and find 10 


'the Produft to be 96, which is greaer— tb 


» 
. 
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than the Dividual 94, wherefore I cancel the 4 in the 
S Quotient, and inftead therefore I put three (an Unit leſſer) 
F and by it multiply the Diviſor 24, and the Product is 72, 
F which I ſubſtract from 94 the Dividual, and the Remainder 
it s 22; then do I make a Point under the next Figure 6 in 
the Dividend, and draw it down, and _ © - 
- | . place it on the right Side of the Remain- 23) 9464 (39 
der 22, and it makes 226 for a new Di- - 900 | 


ſt vidual, now becauſe the Dividual 226 = 
r | confiſteth of a Figure more than the Di- — 
e | viſer, therefore I ſeek how often 2 (the 226 

n | if Figure of the Diviſor) is contained in 216 
i- 22, the two firſt of the Dividual, and 1 3 
in ſay 9 times, wherefore I put in the Quo- 


10 = 
ie | tient, and thereby multiply the diviſor 24, the Product 
Jl (216) I place it under the dividual 226, and ſubſtract it 


— 


from it, and there remaineth 10. | 


er Then I go on and make a Point under the next and laſt 
xd | Figure (3) in the dividend, and draw it down to the Re- 
ul, mainder 10, and it makes 104 for a new dividual, it is 
n- alſo a Figure more than the diviſor ; and therefore I lee 
de how often 2 is contained in 10. I anſwer 5 times; but 


nt multiplying my diviſor by 5, the Product is 120, which is 
be | greater than the dividual, and therefore I make it but 4, 
0, and by it multiply the diviſor, and the Product is 96, 
which being placed under, and ſubſtracted from the divi- 
ill dual, there remaineth 83 and thus the whole Work of 
as this diviſion is ended, and I find that 9464, being divided 
li- by 14, or into 24 equal Parts, is found to be 304, as was 
before; and the Remainder is 8, as you ſee i che Work 
39 following. i 5 


— - 


— ——— 


— 


— 


24) 9494 (394 
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Another Example may be this: Let there be requitel © 
the Quotient of 1183653 divided by 385: Firſt, I diſpoſe Þ Fo 
of the Numbers in order to their 
_ dividing, and becauſe 118, the 385) 11836536 3 
three firſt Figures of the Dividend, 7 % 1M : 
are leſſer than the Diviſor 385, „ 14485 ES yy 
therefore make a Point under te —— J 
fourth Figure which is 3, and ſee 52 238 0 10 

bow often 3, the firſt Figure of the = 

Diviſor, is contained in 11: The er i is 3, which 1 . 


put in the Quotient, and therefore multiply the Diviſor 385, th 
and the Product is 1155, which J ſubſtract from the Divi- N 

dual 1183, and there remains 28. Then as before I draw, : 

down the next Figure, which is 6, 


4 lel 
: aid lace it before the Remainder 8c) 11836 * 
e Sho have I 268 for a new Di- A 0 r 53 6 3 = 
' _ vidual, and becauſe it hath no more B 1 
Figures than the Diviſor, I ſeek how ) 1 3 
often 3, the firſt Figure of the Di- 288 6: 
viſor, is contained in 2, the firſt . 4 


Figure of the Dividual, and the Anſwer is o; ; for 2 x; 
5 r Number cannot be contained in a leſſer; where. | a 
fore I put o in the 1 and thereby, according to , 
the 5th Rule, I ſhould multiply the Divifor ; but if 1 do, | 5 
the Product will be o, and o ſubſtracted from the Dividual | of 
286, the Remainder is the ſame; wherefore 1 draw down Ge. 


the next Figure 5 from the Di- 3 
vidend, and put it before the ſaid 385) 1183653 (307 the 
Remainder 286, ſo I have 2865 5 
for a new Dividual ; and becauſe 1158 | ihe 
it conſiſteth of 4 Places, wiz. a — — I de 
Place more than the Diviſor, I ſeek 2865 
how often 3, the 1ſt Figure of the | -2605 
Diviſor is contained in 28, the — 1 

two firſt of the Dividual, and Ifay 14170 


there is 9 times 3 is 27; but mul- | F 3 

_ tiplying my whole Diviſor 385 thereby, J find the 
Product to be 3465, which is greater than the Dividusl 
22165 3 I chuſe 8, Which is leſſer by an Unity 5 
{| than , and thereby I multiply my Diviſor 385, and the 
On | is Alte which is W 8 han the laid =_ . 
8 | 4 4 1 


& 
* $000: 


By] 
x 


7. 


ole product is 2695, which is leſſer than the Dividual 2865, 
„ wherefore I put 7 in the Quotient, and ſubſtract 2695 from 
6 the Dividual 2865, and there remain 170 ; then f draw 
down the laſt Figure 3 in the Dividend, and place it be- 
I fore the ſaid Remainder 170, and it makes 1703 for a 
new Dividual ; then, for the Rea- | | 
ſon aforeſaid, . I ſeek how often 3 385) 1183643 (3074 
I is contained in 17, the Anſwer is 3 
1 4, but munif zig the Diviſor 1 = 
b5, thereby, the Product is 1925, — 
Wi greater than the Dividual, where: 2865 
aw fore I ſay it will bear 4, an Unit 2695 
leſſer, and by it I multiply tbke 
(30 Diviſor 385, and the Product is 1 
1540, which is leſſer than the 134 
I Dividual, and therefore I put 4 — 
I in the Quotient, and ſubſtract the "=. 
I faid Product from the Dividual, 3 
I and there remain 163 ; and thus the Work is finiſhed ; and 
I find that 1183653 being divided by 385, or into 385 
re. equal Shares or Parts, the Quotient, or one of thoſe Parts, is 
to 3074, and beſides there is 163 remaining. _ 
Jo, [ And thus the Learner being well verſed in the Methode 
ual of the foregoing Example, he may be ſufficiently quali- + ; 
n jy fied for the Dividend of any greater Sum or Number into 
as many Parts as he pleaſeth; that is he may underſtand 
the Method of dividing by a Diviſor, which conſiſteth of 
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al; wherefore I chuſe another Number yet an Unit leſſer, 


'$ viz. and having multiplied my Diviſor thereby, the 


4, or 5, or 6, or any greater Number of Places, the Me- 
thod being the ſame with the foregoing Example in every 
ReſpeR. 1 Vcc 
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Quotient to be 896, and 45257 will remain after the Way b 


„II any given Number be to be divided by anothel 
Side 


Other Examples in Diwiſion. 5 . 1 m 
27986) 835084790 (29860 = - 
3 |< 
275904 f 
ASM | - - if « 
. 370089 „„ |. * 
: — che 
Remain 22830 „„ 5 1 
196374) 473986018 (243 * 
L = 
$12380 by 
— will 
2608841 * 
190374 
714678 | 
589122 
Remain 1255 6 | 


80 if you divide 47386473 by 58736, you will fad i 


is ended. "= — - 
7 In like Manner, If you would divide 3846739204 . 
413064, the Quotient will be 7963, and the Remainder aj- 
ter the Diviſion will be 100572. _ | 
| Compendium in Diviſion. 


Number that hath Cyphers annexed on the rig 
thereof, omitting the Cyphers, you may cut 
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there are Cyphers before the Diviſor, and let the remain- 
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many Figures from the right Hand. of the Dividend, aa 


'Þ ding Numbers in the Dividend, be divided by the remain- 


ing Number or Numbers of the Diviſor, obſerviug this 


Caution: That if after your Diviſion is ended, any Thing 
remain, you are to annex thereto the Number or Numbers 
that were cut off from the Dividend ; and ſuch now found 


Number ſhall be the Remainder, (See Mr. Oughtred"s © 


Clavis Mathematica, cap. 5. 3.) As for Example, Let it 
be required to divide 46658 by e 


.Cyphers before the Diviſor, I cut 


off as many Figures from before 4 
che Dividend, vix. 58, ſo that tghen p 
there will remain only 466 to be 1 
divided by 4, and the Quotient — 

will be 116, and there will re- 26 
main 2, to which J annex the = 
two Figures 58 which were cut — 

off from the Dividend, and it makes 58 


238 for the true Remainder; ſo | 


that I conclude 46658 being divided by 400, the Quotient 
will be 116, and 258 remain after the work is ended ; as by 


the Work in the Margin. 

2. And hence it followeth, that if the Diviſor be 1, or 
an Unit with Cyphers annexed, you may cut of ſo many 
Figures from before the Dividend, as there are Cyphers 
in the Diviſor, and then the Figure or Figures that are on 


were to be divided by 10, I cut off the laſt Figure, 3, with 


{ tient is 4578, the Number on the left Hand of the daſh, 
and the Remainder is 3, on the right Hand. In like Man- 
ner if the ſame Number 45783 were to bedivided by 100, 


ll Quotient is 457, and the Remainder is 83. And if Tam to 


4 


Kemainder, &c. 


D 5 : 6. The 
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400, now becauſe. there are two 4loo) 466158 - (1 16 


the left Hand will be the Quotient, and thoſe that are on 'F 
the right Hand will be the Remainder after this Divifion is 
ended. Vid. Gem. Priſ. Arith. Par. 1. As thus; if 45783 2 


2 daſh thus, 457813, and the Work is done, and the Quo- 


1cutoff two Figures from the End thus, 457183, and the 


divide the ſame Figure by 1000, I cut off 3 from the. 
End thus, 451782, and the Quotient is 45, and 783 is the 


® 
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. Divjſon of Chap. 3» 
6. The general Effect of Diviſion, is contained in the 


Definition of the ſame, that is by having two unequal Num- 
bers, to find a third Number in ſuch Proportion to the Divi- 1 1 


dend, as the Diviſor hath to an Unit or 1: It alſo diſ- 


covers what Reaſon or Proportion there is between Num- 


bers ; ſo if you divide 12 by 4, it quotes 3, which ſhews 
the Reaſon or Proportion of 4 to 12 1s triple. 


The ſecond Effect is, by the ſuperficial Meaſure or Con- | 


tent, and the Length of any Oblong, Rectangular Parallelo- . 
gram, or ſquare Plane known, to find out the Breadth 
thereby; or contrariwiſe, by having the Superficies and 
alſo by having the Solidity and Length of a Solid, to and. 
the Superficies of the Baſe, We. contra. 


The third Effect is, by the Contents, Reaſon, Price, va. . 


- lue, Buying, Selling, Expences, Wages, Exchange, Intereſt, 
Profit, or Loſs of any Number of Things (be it Srl 


Merchandize, or what elſe) to find out the Content, Rea- 
{on, Price, Value, Buying, Selling, Expences, Wages, Ex- 


change, Intereſt, Profit, or Lols of any one Thing of the- 
like Kind. 

The fourth Effect is, to aid; to compaſs, and to make 
other Rules, but principally the Rule of Proportion, called 
the Golden Rule, or Rule of Three, and the Reduction of , 
Monies, Weights, and Meaſures of one Denomination into 


another, by it alſo Fractions are abbreviated, by finding 4 


common Meaſure unto the Numerator and Denominator, 
thereby diſcovering commenſurable Numbers. 
If you divide the Value of any certain Quantity by the 


i L . ſame e be the Quotient diſcovers the Rate or Value 5 


of the Integer: As if 8 Yards of Cloth coſt g0 5. what will 


i Yard? You divide 96 by 8, and the Quotient is 12s. 


which 1 is the Price of 1 Yard. 


If you divide the Value or Price of any unknown Quan N 
, by the Value of the Integer, 1t gives you in the N. 1 


— that unknown Quantity, whoſe Price is thus divided, 
as if 12 Shillings were the Value of a Vard, I would know” 


how many Yards are worth 96 Shillings ; Here if you di- 


vide (96) the Price or Value of the unknown Quantity, 1 
12, the Rate of the Integer, or 1 Vard, the Quotient will” 
be 8, E wad is the Wande of Yards worth 965. . 
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Chap. 4. Whole Number. "x80'* 
Same Queſtions anſwered by Diviſion may be theſe following, 
a 255 - If - Things 2 66 Shillings, 5 wit | 
ſuch Thing coſt? Facit 3 Shillings, for you divide 66 by 
22, the Quotient is 3 for the Anſwer; ſo if 36 Yards or 
Els of any Thing be bought or ſold for 108 J. how much 
will one Yard or Ell be bought or ſold for? Facit 37. for 
if you divide 108 by 36 Yards, the Quotient will be 3 4. the 
Price of the Integer. . 
2e. 2. If the Expence, Charges, or Wages of 7 W 
| Years, amount to 868 J. what is the Expence, Charges, 
177 or Wages of one Year? Facit 1247. for if you divide 863 

"" # (the Wages of 7 Vears) by 7 (the Number of Years) the _ 
I Quotient will be 124 J. for the Anſwer, See the Work: _ 
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 2zef. 3. If the Content of 1 ſuperficial Foot be 144 
> | Inches, and the Breadth of a Board be 9 Inches, how ma- MW 
ny Inches of that Board in Length will make ſuch a Foot? 
Ll Y Faciti 16 Inches; for by dividing 144 (the Number ß 
ſquare Inches in a ſquare Foot) by 9 (the Inches in the. 

Breadth of a Board) the Quotient is 16 for the Number 
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- 1 Inches in Length of that Board to make a ſuperſicia!l 
= 9) 144 (16 Inches 
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many in Breadth of that Furlong will make an Acre. 
do) 160 (2 Perches „ 
e 


2 


Quest. 4. If the Content of am Acre of Ground be 160 
ſquare Perches, and the Length of a Furlong, propounded, 
be 80 Perches, how many Perches will there To im Breadth 
to an Acre: Facit 2 Perches ; for if you divide 160, the 

Number of Perches in an Acre, by 80, the Length of the 
Furlong in Perches, the Quotient is 2 Perches; and fo © 


4 0 | 1p 
"Queſt. 5, If there be 893 Men to be made up into a 


Battle, the Front confiſting of 47 Men; what Number 


muſt there be in the File? Facit, 19 deep in the File; for 


- ut you divide 893, the Number of Men, by 47, the Num- 


ber in the Front, the Quotient will 19 in depth of dle | 


= File. The work followeth. - 


1357) 893 (19 Deep in File. 
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© Nneſf. 6. There is a Table whoſe ſuperficial Contents is 


72 Feet, and tne Breadth of it at the End is 3 Feet; now 


the Content of the Table in Feet, by 5, the 6 


=  Breadth of it, the Quotient is 24 Feet for ——— 
_ the Length thereof, which was reqnired. See 12 
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N Diviſn e, Chap. , 


a I demand what is the Length- of this Table? 3) 72 (24 * 
ji Facit 24 Feet long ; for if you divide 72 .- - 


= the Operation, 12 ie 
. 1 „„ th 

De Proof of Multiplication and Diwiſſon. 80 
Multiplication and Diviſion interchangeably prove each =y 
other; for if you would prove a Sum in Diviſion, whe- pl 
mor the Operation be right or no, multiply the quotient Se 
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F Chap, 751 © hls: n, 


by the diviſor : and if any thing remain af. 


ter the diviſor-is ended, add it to the product, 
which product, if your Sum was rightly di- 


| vided, will be equal to the dividend, And 


contrariwiſe, if you would prove a Sum in 


Multiplication, divide the product by the 
| Multipfier, and if the Work was rightly per- 
formed, the Quotient will be equal to the 

Multiplicand. See the Example, where the. - 
Work is done and undone. Let 7654 be gi- 

ven to be multiplied by 3242, the product will 

be 24814268, as by the Work appeareth. 

And then if you divide the ſaid Product 2 


the given Multiplicand. 


3 242) 248 14268 {7654 


22694 | 


1 
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e a 


5 


12968 | 
12968 
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| In like Manner to prove -a Sum of Number in diviſion, 43 
fk 24814268: were divided by 3242, the Quotient will be 
8 found to be 7654; then for proof, if you multiply 76534 A 
the Quotient, by 3242 the diviſor, the product will amount 


to 24814268, equal to the dividend, 


24814268 by 
3242 the Multiplier, the Quotient will be 7654, equal to 


16210 2 I 


— 


Or, you may prove the laſt, or any other Example in 


28 Multiplication thus, viz. divide the product by the Multi- 
plicand, and the Quotient will be equal to the Multiplier. 
- 3 dee the Work. = 8 N : ES | "4 1 


7654 SE 


| 1 Reduction. 


7954 
— 3242 
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oo | 
33616 | 
£5908" -- 55 
22962 


5 7654 24814268 (3242 

22962 
18522 

15308 


7 | | | 32146 1 
: 30616 . — | 5 8 


15 308 | . L Pp 
15308 8 1 


$ . 8 (o) ; | 

From whence there ariſes this Corollary, that any Ope- 
ration in Diviſion, may be proved by Diviſion; for if after 
your Diviſfon is ended, you divide the dividend by the new 
Quotient, the new Quotient thence ariſing will be equal to 
tie diviſor of the firſt Operation; for Trial whereof, let 
, thelaſt Example be again repeated. | Ee 

5 | 3242) 24814268 (7654 

27694 


21202 
19452 


17506 
16210 N 
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12968 
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D.rifor 32 12. 


pole Numbers. 
For Proof whereof divide again 24814268 by the Quo- 


tient 7654, and the Quotient hence will be equal to the 
ee the Work. | 


7054) 24814268 t 


22962 55 
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Bot in proving Divigon by! Biviſon, the Loa is to 
obſerve this following Caution: That if after his Diviſion | 
is ended, there be any Remainder, before you go about to 
3 your Work, ſubſtract the Remainder out of your | 

as in the following Example, 
where it is required to divide 43876 by 765, the Quotient 

here- is 57, and the Remainder is 271. vos the . fol- 7 
* lowing; 


ividend, and then work, 


765) 43876 67 1 


3823 


bps * | 
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| | Now to prove this Work, ſubſtract NY Reini 271 14 
out of the Dividend 43876, and there remaineth | 
for a new Dividend to be divided by the former 
57. and the Quotient thence ariſing is 765, equal to the 


* 


given Diviſor, which proveth the Operation to be —_— 


D4 8 43876 1 
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79 RE 5 8 5 : 
Thus have we gone through the four Species of Arith- 
metick, viz. Addition, Subſtraction, Multiplication, and 
Diwvifion, upon which the following Rules, and all other 


7149 


Us . {6r egoing Chapters. + 
e : 3 
C/ Reduction. 


Denomination, Hall's Arith. chap. 13. page 152. or it 


and likewiſe to abridge Fractions to the loweſt Terms. All 
which it doth - precilely, that the firſt proportion remain- 
eth without the leaſt Jor of Error or Wrong committed ; 


formed by Multiplication or Diviſion ; from whence we may 
gather, that, > VVV 
2. Reduction is either aſcending or deſcending. 


= Operations whatſoever that are poſſible to be wrought by 
Numbers, have their immediate Dependance, and by them 
| are reſolved. (Vide Gem. Fri/. Arith. part I.) Therefore _ 
before the Learner makes a farther Step in this Art, let him 
be well acquainted with what. has been delivered in the 


| ſerveth to change or alter Number, Money, Weight, 
Meaſure or Time; from one Denomination to another; 


342 3 
285 | | 5 


1. Eaucion is that which brings together two or more 
Numbers of different Denominations into one 


— 


2 


ſo that it belongeth as well td tne Fractions as Integers, of _ 
which in the proper place. Reduction is generally per- 


3. Re. 
4 "= 


99 


n & - .* 
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Ehap. s. mn, ᷣ 0 
z. Reduction deſcending, is when it requireth to re- 
duce a Sum or Number of a greater denomination, into a 


leſſer; which Number, when it is ſo reduced, ſhall be e- 


qual in Value to the Number firſt given in the greater de- 
nomination 3 Wing's Aritb. 7, 2, 3, 4. as if it were re- 
quired to know how many Shillings, Pence, or Farthinge, 


are equal in Value to 100 J. or how many Ounces are 


contained in 4500 16. Weight. Or how many days, Hours, 
or Minutes, there are in 240 Years, &c. And this Kind of 
Reduction is generally performed by Multiplication. ry 


* 


4. Reduction Aſcending is when it is required to reduce 


or bring a Sum or Number of a ſmaller denomination into 


a greater, which will be equivalent to the given Number, 
as ſuppoſe it were required to find out how many Pounds, 
- Shillings, or Pence are equal in Value to 43785 Farthings 3 


Or how many Hundreds are equal to (or in) 3748 Pounds, 


| &c. and this Kind of Reduction is always performed oF... 


Diviſion. | 


5. When any Sum or Number is given to be reduced 


into another denomination, you are to conſider whether it 


&c. by Multiplication or Diviſion ; if it be to be per- 


formed by Multiplication, conſider how many Parts of the 
denomination into which you would reduce it, are contain-_ 
ed in an Unit or Integer of the giving Number, and multi- 
-B ply the ſaid given Number thereby, and the Product there- 
of will be the Anſwer to the Queſtion. As if the Queſtion. 
were in 38 Pounds how many Shillings ; here Icon 
| fider, that in 1 Poand are 20 Shillings, and that the 38 
Number of Shillings in 38 Pounds will be 2o times 20 


38, wherefore J multiply 38 J. by 20 and the Pro-— 


duct is 760, and ſo many Shillings are contained in 760 


38 Pounds as in the Margin. 


Bat when there is a denomination or denominations be- 
tween the Number given and the Number required, you 


may, if you pleaſe, reduce it into the next inferior deno- 


mination, and then into the next lower than that, &c. un- 


til you have brought it into the denomination required. 
As for Example, Let it be demanded in 132 Pounds how. 


many Farthings ? Firſt, I multiply 132 {the Number. 
of Pounds given) by 20, to bring it- into Shillings 


4 


— 


2 1 
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© ought to be reſolved by the Rule deſcending or aſcending, . 5 


LW - . Reduction. -. Chap. 
and it makes 2640 Shillings, then do I 132 Pounds 
multiply the Shillings 2940 by 12, to 20 = 
bring them into Pente, and it produ- —_ 
ceth 31680, and ſo many Pence are 2640 Shil. 

1 in 2640 Shillings, or 1 32 N 
Pounds; then do I multiply the —— 

Pence, wiz. 31680 by 4 to bring 5280 
them in Farthings, becauſe 4 Far- 2640 | 
things are a Penny, and I find the Pro- ——— 
duct thezeof. to be 126720, and ſlo 31680 
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many Farthings are equal in Value to of 2 5 | 
132 Pounds, As by the Work in the ———— _: ” 
Margin. | 126720 Fart, 


6. And if the Number 8 to be reduced is to 
de divided or wrought. by the Rule aſcending, conſider 
how many of the given Numhers are equal to an Unit, or 
Integer in that Denomination to which you would reduce | 
your given Number, and make that yoar Diviſor, and tbe 

iven Number your Dividend ; and the Quotient thence I 

__arifing will be the Number ſcught or * As for 
Example, let it be required to reduce | : 
2640 Shillings into Pounds. Here I J. 
conſider that: 20 Shillings are equal to 2 ©) 26410 (13 32 
the Pound ; wherefore I divide 2640 * 
tte given Number, by 20, and the 2 
Quotieut is 132, and fo many Pounds, - : — 
are cont2ined in 1640 Shillings, In 6 
Reduction deſcending and aſcending, „ 
0 Learner is adviled to take partiſuk — 
lar Notice of the Tables delivered in 4 
the ſecond Chapter of this Book, where 4 
he may be informed what Multipliers 
and Diviſors to make Uſe of in the 
reducing of any Number to any o- | c 
ther Denomination whatſoever, eſpecially Engliſh Money, . 
Weights, Meaſures, Time and Motion; but in this Place it 
is not convenient to meddle with Foreign Coins, Weights, 
or Meaſures. 
But if in Reduction aſcending, it happen that 1 is a. 
Denomination or Denominations between the Number gi- 


ven and the Number . then you may reduce your , 
; * umber 4 
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Number given into the next ſuperior Denomination, | and 
| when it is ſo reduced, bring it into the next above that 


and ſo on until you have brought it into the Denomination 
- Þ required. As for Example, Let it be demanded in 12670 
Fäarthings how many Pounds? Firſt, I divide my given 
Number, being Farthings, by 4, to bring them into Pence, 
becauſe 4 Farthings make one Penny, and there are 31680 
pence; then I divide 31680 Pence by 12, and the Quo- 
tient giveth 2640 Shillings, and then I divide 2640 Shil- 
lings by 22, and the Quotient giveth 132 Pounds, Which 
nee equal in Value to 126720 Farthings: See the whole 
Work as it followeth, > ES OR on, 
2 EE 12) : 8. 0 


1 9 126720 (31680 (26410 (32 
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7. When the Number given to be 200 ; | 
reduced conſiſts of diverſe denomina- — — 


tions, as Pounds, Shillings, Pence, 9560 Shil. 
and Parthings, or of Hundreds, Add 13 
: Quarters, Pounds, and Ounces, &,, ———— 
chen you are to reduce the higheſt Sum 973 
oer greateſt denomination into the. 12 
next Inferior, and add thereunto the — ——ů— 


7»: Number ſtanding in the denominati- 1946 

it: . on, which your greateſt or higheſt „ 

ts, Number is reduced to; then reduſ,eͤnẽ:'cE6· — 
dhe Sum into the next inferior deno- 11676 Pence 
% Y mination ; adding thereto the Num- Add 10 
3 ber ſtanding in that denomin ation; 
by. 3 | do Sum 11686 5 
er | ; 
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Shillings 3 to which 


and they make 11686 Pence for the Anſwer. 


38. If in Reduction aſcending, after Diviſion 3s ended, 
any Thing remain, ſuch Remainder-is of the ſame Deno- | 


- mination with the Dividend. 


Example. In 4783 Farthings, 1 demand how many 


Pounds ? | 


{ Firſt, I divide the given Number of Farthings, wit. 


4783 by 4, to bring, them into Pence, and the Quotient is 


1195, and there remaineth 3 after the Work of Diviſion 
1 ; Farthings. . 
Again, I divide 1195 Pence, the ſaid Quotient, by 12, 
to reduce them into Shillings, and the Quotient is 99 Shil- 


lings, and there is a Remainder of 7, which is 7 Pence. 


And then I divide 99 Shillings, the laſt quotient, by 20, 
t bring it into Pounds, and the Quotient is 4 J. and there 
remaineth 19 Shillings ; ſo that I conclude that in 4783, the ÞÞ 
| - propoſed Number of Farthings, there is 4 Pounds, 19 Shil- || 
lings, 7 Pence, 3 Farthings: View the following Opera- 


| 12 2 2 | | ph : 
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„ Dry 19 Shil. 

9 108 

rem. 7 Pence. 
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| do ſo until you have brought the Number given into the 
'- Denomination propofed. As if it were required to reduce 
48 J. 13 . 10 d. into Pence; firſt, I bring 48 J. into Shil- 
lings, by multiplying it by 20, and the Product is 960 

| I add: the 13 Shillings, and they make 
973; then I multiply 973 by 12, to bring the Shillings in- 
to Pence, and they make 11676, to which I add the 10 4. 
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| Chap. 3. EKReͤductian. 61 
More — les in Reduction ef Corn. 0 5 
| 1. In 4. Ow many 85 3 4387; - 
_ Shillings ? Facit: — Shillings ; ; 20 
for by multiplying the 438 y 200. r 
the Product amounteth to ſo much. © Faw 8760 5; 
700 the det in the Margin. e Ge Pounds 
mi 
DPueſt. 2. In 467 . how many . 
| Pence? Firſt, multiply the given 9340 Shil., © 
Number of Pounds 467 by 20, to. ——_—— 
bring it intoShillings, and it makes — 
9340 Shillings, then multiply the 18680 
Shillings by 12, and it produceth 9340 
12080 Pence, as in the — — 
Flacit 112080 
Or it may be reſolv'd thus, vis. N 467 Pour. 
multiply the given Number of 240 : 
Pounds 467, by 240, the Number — | 
of pence in a pound, and the pro- 660 
duct. is the ſame, vix. 112080 4. „ 
as by the Operation appeareth. —— 15 
5 „ 1 Facit 112080 Pence. 
5673 Pounds Fe "ES 
20 b oe 
13460. I 
12 8 a 
: I" x 
113460 | | 
1361520 Pence. 
OR 
: Facit 5446080 
SS 


62 <p Reduction. "They: 4 
Or this Queſtion might have been thus Klolved, Vis, } 
multiply 5673 the given Number of the Pounds by 95, .. 
the Number of Barthings in a Pound, and it produceth * = 
fame Effect, as you may ſee by the Work. 1 


5 $673 Pounds = Ee 20 Shillings | 
4% - "960 | RS 5 
Facit 5746580 Fi Farthings . . 8 Eee * 


Otherwiſe thus: Firſt bring the given 1 5673 . 
into Shillings, and multiply the Shillings by 48, the Num- 

ber of Farthings in a =; and the fame Effect is there- „ 
by likewiſe produced, vix.] . 
355673 Pounds e 12 Pence = 2 

20 LS * FF 
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113460 Shillings | . 48 


1 
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Facts 5446080 80 
- 'Theſe various Ways of Operation are expreſſed to inform 
the Judgment of the Learner, with the Reaſon of the Rule. 
More Ways may be ſhewn, but theſe are ſufficient even for 
the meaneſt Capacities. * - I 
Daueft. 4. In 485 J. 16s. 7 d. 3 ors. how many 8 8 
things? to Shove this Queſtion, conſider the 7th Rule of 
this Chapter, and work as you are there directed, and you 
will find the aforeſaid given N umber to amount to 449479 | 
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Tais laſt Queſtion, or any other of this Kind, may be 


| | the Pounds by 20, to bring them into Shillings, to the 


ö 16, and the ſaid Figure 1 is 17 ; then I ſet down 7, 
| and carry the Unit to the Product of the next Figure, as. 
is directed in the 5th Rule of the och Chapter foregoing, } 
aud finiſh the Work, 80 that now you may have the WwWole 
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Saum 9176 Shillings, 
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18352 ; p NON ? 
PORN — » 2 85 N 
119112 Pence 3 


Sum 1 16119 Pence 
ge 


440476 
Add 3 


Fartbings . 


— : 


Sum 440479 Farthings. . 


more conciſely reſolved thus, viz. When you multiphae+ 2 


Product of the firſt Figures, add the Figure ſtanding in the 


Place of Units in the Denomination of Shillin s 3. but be- | | | 

cauſe the firſt Figure in the Multiplier is (o) 1 Jay,” o times 

8 is 1 but 6 is 6, which I put down for the firſt Fi- 
in 


gure in the Product, then becauſe the Multiplier is o, 1 


90 on no farther with it; for if I ſhould, the Whole Pro? 
duct will be o, but proceed; and when I come to mul-„ 
tiply the ſecond Figure in the Multiplier, to the Product 
of it, I add the Figure ſtanding in the Place of Lens in the 


Denomination of Shillings, which is 1, ſaying, 2 times 8 
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laſt Queſtion thus wrought : - 
: / : | 
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110119 
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. Facit 440479 Farthings. 7 
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folved. 


Pounds, . Pence, and Farthings ? . 
To. reſolve thi 


WM 7 find that in 4375866 
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Alter che Method laſt preſcribed, are all the following | 
Examples, that are of the ſame Nature, wrought and re- 


5 s Queſtion, Firſt, I divide the given 
Number of Farthings by 4, and the quotient is 1093966: 

Pence, and there remaineth 2 after the Diviſion is ended, 5 
which, by the 8th Rule foregoing, is 2 Farthings; then 1 
divide 1093966 Pence by 12, and the quotient is 91163 
= Shillings, and there remaineth 10 after Diviſion, which by 
= the ſaid 3th Rule is ſo many Pence, wiz. 10 d. then I di- 

= vide 91163 Shillings by 20, and the quotient. 4558 J. and 
there remaineth 3 1 5 fo the Work is finiſhed, and. 
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64 5 | Reduction. | | Chap. 8. 0 
Product and Sum of Shillings at one Operation, which iz 
the ſame as before x and when you multiply the Shilling 
by 12, to bfing them into pence, after the ſame Manner, 
add to the Product the Number ſtanding in the. denomina« | 

tion of pence, and ſo when you multiply the pence by 4, 
to bring them into Farthings, add to the Product the Num- 
ber ſtanding under the denominatien of Farthings. See the. Þ. 


Ut 


Wy TNT en 
5 7 — 
* 4 2 
* 1 88 * — Bo N 


| Chap, 8. , b | Reduction. 


„ 5 
4 4375866 (1093966 (g12613 (4558 = 
TRIS 4 
— 12 10 
„ > ns: = 10 
338 76 . 16 
36 | 72 8 16 
26 46 3 Shil. 
be FO 
6100/7 e es e 
24 


2 ore. . 4 * ore. 
Fei 4558 5 10 2 


© Oueſt, 6. In 4386 J. I demand how many Orad? 
Jo reſolve this 3 I reduce the given N umber of of 
* : | Pounds into Shillings, and there are 87720 Shillings ; 


"| | Sce the Work 
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14 This ueſtion might have been otherwiſe reſolved thus; * 
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A 95 one Operation, as tolloweth. 


I «onſider that in a Shilling are 3 Groats, therefore I Ke 
 tiply the 3 Þ by 3s. — it Froduceth 3 Groats. 


ux. conſider in a Pound, or 20 Shillings, there are three 
times 20 Groats, which makes 60, by which I multiply the 
Number of Pounds given, and it Be the fame Effect 
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Facit 263160 Groats in 4386. 


Que. 7. In 43758 Three-pences, I deſire to know how | 
many Pounds? „% do ens * 
To reſolve this, and many ſuch like Queſtions: Firſt, | F © 
divide my given Number of Three-penecs by 4, becauſe |} - 
4 Three-pences are in a Shilling, and the Quotient s | _ 
10939 Shillings, and there remaineth 2 after the Divifion | 
is ended, which are 2 Three-pences (by the 8th Rule of this | 
Chapter) which are equal in Value to 6 d. then I diyide | 
10939 Shillings, and there remaineth 2 after the Diviſion | 
10939 Shillings by 2, and the Quotient giveth 546 /. and | 
197. remains: So that I conclude in 43578 pieces of Three.“ 
pence per Piece, there are 546 J. 19 5. 6 d. as by the Won 
appeareth: TVC — 
FE I} 4399538 2bÞo 4. . 4. 
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(2) Three-pence or 6 4. 


This Queſtion might have been otherwiſe reſolved thus, Þ ' 
viz. Firſt multiply the given Number of Three-pences F 
43758, by 3 the Numbor of Pence in Three-pence, and! 
the Product, wiz. 131274, in the Number of Pence equl “ 
to the given Number of Three-pences, which N amber of '} 
Pence may be brought into Pounds by dividing by 12, and 0 
by 20, and the Quotient you will find to be equal to tie 
former Work, 5461. 197. 64. 1 
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g. Chap. 7. Reauction. WT. 
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2 5 „ Pence remains. 


| Or thus; divide the given Number of 3 Pences by the 
Number of | Three-pences in a Pound, or 20 Shillings 
| which you will find to be 80, if you multiply 2o . by 4. 
I the Number of Three-pences in a Shilling, and you will 
I {find the Quotient to be 546 J. as before, and a Remainder 
of 78 Three-pences; and if you divide thoſe 78 Three- 

I pences by 4, becauſe there are 4 Three - pences in a Shil·-k 
I ng, you will find the Quotient to be 19 7. and 2 Three- 
I é penees remain, which are equal to 64. which is the ſame 
I that was before ſouſcg. 3 Rea 
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2 Three-pences or 6 2 


5 5 8. In 47851. 13 . how may Pieces of 1 i 4 1 : 
Mgt Queſtion cannot be reſolved by Reduction deſcend: | 1. 
ing or aſcending abſolutely, becauſe 13 4. is no even | my 
| * 140 of a Pound, but rather by them both jointly, vis. by: h 
E ultiplication and diviſion, but if you bring the Numbet: | nde 
given into Half. Pence, and divide the Half-pence by the J ter 

mY pence in 13 d. 1, wiz. 27, the Quotient will be the Þ hie 

| Anſwer ; for having brought 4785 / 135. into Half-pence, I Hz) 

I find it makes 2297112, which I divide by 27, becaule Þ 9 
there are ſo many 5 in 13 4. 1, and the Quote dan 
Fives 85078 Pieces of 13 d. 3, and 6 Half-pence remain. o- LI 

ver ind above: Obſerve the Work following. Nad 
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2297112 Half: pence in the given Number. 
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by Remains (6 Half-pence. 2 ny 
nd. | It would have produced the ſame Anſwer, if you had 
yell } reduced your given Number into Farthings, and divided 
by the Farthings in 13. 3, vis. 54; for always the Di- 
ibet- dend and the Diviſor muſt be of one Denomination, and 
the Þ then you would have had a Remainder of 12 Farthings, © 
the. hich are equal in Value to the former Remainder of 6 
ner, I Half-pence, as you may prove at your Leiſure. - 
aue Due. 9. In 540 Dollars at 4s. 4 d. per Dollar, how 
2010 F:wany Pounds Sterling? er 
0. Firſt, bring your given Number of Dollars into Pence, - 
ad then your Pence into Pounds, according to the former 
I rections, Thus in 4 44. wiz. a Dollar, you will 
Ii 52 Pence, by which multiply 540 Dollars, and it 
IA boeduceth 28080 pence, which if you divide by 240 (the 
AI kace in "ane pound) the Quotient will give you 1177. 
90 Rich are equal in Value to 540 Dollars, at 47. 4 d. er 
$2 i Bad.. - „ e 
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lbe 3 Quaſtion 1 
might have been otherwiſe — — 
By wrought thus, vix. Multiply 1620 1353 
5840, your given Number of 540 — 2 $ 
Dollars, by 13, the Number ; = 


5 of Groats in a Dollar; or 55. 610) 70210 (117 


44. and it produceth 7020 N 
Groats, which divide by 60, = 
the Groats in one Pound, or 20. ——— 

Shillings, and the Quote is 117, 10 
as before. See the Work. | | 6 
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r 10. In 547386 pieces of 44.3 2 per piece, I 6e 
mand how many Pounds, Shillings, and Pence. 

Firſt brin your given Number Four-pence Half. end 
all into Half-pence, which you will do if you multipiy by 
9, the Number of Half-pence in 4 d. 4,. and the ProdutÞ 
is 4926474 Halt-pence, which are 3 into Tous 
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3 hap. —_ * Reduction Oo "ah 
rm | divide them. by 24, the Half- pence in a Shilling, and 
20, . the Shilpa in a Pound, it makes 10263 l. 97. 96 
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3 of. 23% rem. (9) . 9 
2 1 | Rem. 18 Half. pen. or * / 
1 11. In 43867. 1 demand how 2 Pieces of 6% * : "© a 
3 * and of 2 d. of each an equal Number? That is to 
, What Number of Six-pences, Groats, and Two-p be 
Gil make 4386 J. and the Number of each equal? 8 
Tre Way to reſolve _—_ of this Nature, is to add 
le ſeveral Pieces into which the given Number is to be 
A | into one Sum, and reduce the given Number into 
ſame Denomination with their Sum, and to divide the © 
Number ſo reduced by the ſaid Sum, and the Quotient 
A give you the exact Number of each Piece. And after 
3 4 J. blame Method will Ws 123A to reſolve. the Pn que- | 
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Pencer, or Groats, and 5 Two-pences. 


Another Queſtion of the ſame Nature with the laſt, be 1 
this following, vis. _ 
: Queſt. 12. A Merchant is defirous to change 148 J. into 
leces of 13 . 1 of 12 d. 9 d. 6 d. and of 4 d. and he wil 
ave of each Sort an equal Nun of pieces, I defire. to 1 


know the Number? | 5 | 
Do as you. were taught in the laſt Queſtion, | VIZ. . ad 


the ſeveral pieces together, and reduce the Half-perice, . 
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80 that TI conclude by the Opers tion, that $7720 "Y * 
̃ pences, and 87720 Groats, and 87720 Two-pences, are 
ut as much, or equal to 4386 J. or if you admit of 5% 
to be thus divided, it is equal to 5 Six- pences, and 5 Four: 1 


then reduce the Sum to be changed, wiz. 148 J. into the Þ 
ſame Denomina tion, and divide the greater by the Leſſen - 
and in the Quotient you will find the 2 viz. 79% 


is the Number of each of the pieces required, and 18 55 


maineth, which is 18 Half-pence by the 8th Rule of ff $ 


Chapter. ou ” Work as followefh: 
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'our: | The Trath of the two 88 Operinighk's wilt thus bay. 
N Nod. viz. Multiply the Anſwer by the Parts or Pieces 
, be into which the given Number was reduced, and having ad- AJ 
I ded the ſeveral Products together, if their Sum be equal to 3 
into the given Number, the Anſwer is right, otherwiſe not; ſo 

will the Anſwer to the 11th Queſtion was bet tors.” which i is N | 
e % edas follow etz, . | 5 = 
af — —Cgixpences make 2193 — 
ence, 87720 Four-Pences make 1462 | 5 


ths! Two-Pences make 73117 bm _=_ 
4 . = The Total dum of them 43 36 which w. Eo 


8 3 the Sum given to 15 changes. 
N ee Aber to the 11th Queſtion was 798, and 18 — 

. remained after the Work was ended, now the 
7 of the * = be * as the former, vis. Fg 2 
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> md 18 Half-pence, or 9 4 remain 


$ © | The Total Sunn 


— — 12 06 


Ro * . 


7— — 
— 


of them 


which Total Sum is equal to the Number that was firſt gi- 
ven to be changed, and therefore the Ve was & night 


performed. 
| Nedacei ion of 3 


We come now to give the Learner a few en in 
e 3 in working whereof he muſt be mindful of 


.aveight. 


the Table of Troy- weight delivered i in he ſecond Chapter 


of this Book. 


Grams ? 
8 Multiply by 12, by 20 


and by 24, taking in the Fi- „ 13 
gures ſtanding in the ſeveral > we 
© Derominations,according tO - —— T4; ; 
the Direction given in the © "> DFE | 
Seventh Rule of this Chap- 482 5 — 


ter, and you will find the Pro- 


dutłt to be 2780013 Grains, 5781 G e 
which is the Number requir- 20 Hy 
* or Anſwer to the Queſti- — | 05 


See the whole Work, 
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Que ſt. 13. In 4620 7 ex. 137 W. 21 gr. how m_— 
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usf. 14. 278001 3 Grains, I demand how many Pounds; 
Ounces, Penny-weights, and Grains ? 


Tais is but the foregoing Queſtion inverted, and is 1 . 
ſolved by dividing by. 24, by 20, and by 12, and the An. 1 
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Remain 21 Grains: 
Que. 15. A Merchant — to a Goldſmith 16 ge 
ofs Silver, 2 containing in Weight 2 J. 8 oz. And r- 
I dered it to be made into Bowls of 2 J. 8 oz. per+ Bowl, / 
and Tankards of 1 J. 60%. per Piece, and Salts of 10 . 
10 P. cp. per Salt, and Spoons of 1 oz. 18 p. d. per Avon, © 
bo and. of each an equal Number; I defire to know how many 
1 8 each Sort he muſt make? 
The Queſtion is of the ſame Nature with the 1 tth and | 
12th Queſtions foregoing, and may be anſwered after the 
fame Method, z. Firſt, add the Weight of the ſeveral 
Veſſels, into which the Silver is to be made, into one Sum, 
and reduce to one Denomination, and they make 1248 
I Penny-weights ; then reduce the Weight of the Ingot into 
the ſame Denomination, wiz. Penny-weights, and it makes 
560 Penny- -weights, and multiply them by the Number of 7 
lagots, Six. 16, and the Product will give you the Weight 
of the 16 Ingots, wiz. 8960; then divide the Product by 
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„the Weight of the Veſſels, viz. 1248, and the Quotient 

I giveth you the Anſwer to the Queſtion, viz, 7, and Tos | 

9 7. w. en over and above. » 3 
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5 The Proof of the Work as falleweth, VIZ, 
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7 YSalts of o 10 10 per Salt, is ob 
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bs reduced to Penny-weights, it makes * 


So that you ſee the Sum of the Weight of each Veſſel, 3 
| her with the Remainder, is 37/6. 4 0z. which is eq ual. 5 
to the Weight of the 16 Ingots delivered. For if 3746. 1. ; 
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= e of 3 | - 
o & In reducin Averdupois-weight the Learner maſt bare 
e Recourſe to the Table of * : deliver'd i in 
o the ſecond Chapter. | 5 
3 535 776. 156. 
> | Quell. 16. hoc 1 97. 47 
8 | 20/6. how many Ounces? — 4 
I Multiply by 4, byz8, and 16, e 
and the laſt Productwillbe 3 189 27. 2 
| Anſwer,viz: 84992 Os. ä 
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1 5 Que, 75. mn 64992 Ounces, I demand ye: many, 4 
= i C. rs. hb. OZ. 7 _ 


ſol ved, if you divide 1 
d koing Queſtion, 
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Faris 34992 Oun! 


his is the fore „r inverted, and will be * 75 
by 28, and by 4, and the Anſwer 
is 47 C. 1 gr. 20 /. equal to the 5 Number in the ſore- 
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3 78 OP | Reduction. 5 | Chap. 1 
3 FE s Reduction of Liquid . 3 
"Queſt. 18. In 45 Tuns of Wine, how many G 
Multiply by 4, and by 63 : the Product i is 11 1340 W 4 
4 for ma Aniwer. | i 
45 | | 
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Facit 1 11 134 


Ne 19. In 34 Rundlets of Wine, each containing 18 
© Gallons, I demand how many Hogſheads ? _ 
Fink, find how many Gallons are in the, 34 Rundlets, Þ}.. 
Y which you may do, if you multiply 34 by 18, the Cop" X 
tent of a Rundlet, and the Product is 612 Gallons, which 
yu may reduce into Hogſheads, if you divide them by 63 


B ard the Dude will be 3 ane 45 Gallons. Gs 
1 * Work. 


* : 272 | '% | ; . ” ; ; 0 ; 
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| | 63)612 0 2 8 e 
„ 567 Facit bhds. 2 Gal. 
©, Remain 45 Gallons. 8 4 


| Saf. 20 In 12 Tuns, how many Rundlets of 14 Gal. 
lons per Rundlet? 

Reduce your Tuns into Gallons, and divide them by | 

y 14, the Gallons in a Rundlet, and the otient, 8 is 1 5 
3 See the Work following: en ; 
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5 Keul Ven of Long meaſure. 5 
- Oueſt. 21. I demand how many Furlongs; Poles, Inches: E 


and Barley-corns will reach fram e to 2 ork, It being © 


= % 
on, as. 


151 Miles JJ ns 
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48320 Pole. "4 ht. | 
12 Half 5978 in a Pole 1 
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48320 | . © g =p E 
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8 Wen 28702086 my oor in "al Miles, e 


aceounted n Mies, 720 as 
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: Queſt, 22, The Circumſerence of the Earth, as all other 
= Cirttes. are, is divided into 360 Degrees, and each Degree in- 
to 60 Minutes, which, upon the Superficies of the Earth, 

dg re equal to 60 Miles; now I demand how many Miles, 
Furlongs, Perches, Yards, Feet, and * -corns, will 

_ - Teach round the Globe of the Earth. = 5 


360 Degrees 8 
60 Minutes or Miles i ina Degree 
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- 21600 K Miles * the Earth 


__ Furlongs i in a Mile 
| | 172800 F. Furlongs about the Earth a 
40 0 in a Furlong 
” I 1 2000 Poles or Perches about the Earth | 
11 Half . 
s 60 on 
. 691 2000 
| * - 2 | 7 2 76032000 Half Yards upon the Earth 
38016000 Yards, viz. the Half-yards 
== 3 divided by S ; 
4 1 114048000 Feet about the Earth 
SB 3 WE Inches in a Foot 
- 438226000 1 
114048 : | 
= 2 8 368576000 Inches about the Ear ER 2 h 
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Chap. 8 . Reduction. 


. 
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And ſo many will reach round the World, the whole 
being about 21600 Miles; ſo that if any Perſon were ito 
go round, and go 15 Miles every Day, he would go the 
whole Circumference in 1140 Days; which is 3 Years, 11- 
Months, and 15 Days, . Pas 


5 4 - „„ SEE 
JJ d oo nn 
Queſt. 23. In 28 Years, 24 Weeks, 4 Days, 16 Houf © 
30 Minutes, how many Minutes? 2 
Years Weeks Days Hours Minntes.. ©, ©: 


2 34% 4 16 39% EY 


| N 
. 43 


Fs wee n err 


4 5 and then multiply the Years by the Number of Hours in the 
I Year, vix. 8766, and to the Product add the Hours con- 
eeained in the odd Time, and you have the exact Time in 


— 

oy. 

1 
8. 


REP. 277 
1480 Wecks PF. Y 
* —_— : 5 3 


\ - \ _ A I 
* « 4 1 . . 
: . £1 Y * 979 — — 
* 10364 Days e =.” 
oO * 4 oy , 4 - 
" 8 - » - * 


248752 Hours 


14925150 Minutes. ws” | 2 


- "Ia 


Note, That in reſolving the laſt Queſfſon after the Meth 

F expreſſed, there is loſt in every Year 30 Hours. For the |} 
4 Year conſiſteth of 365 Days and 6 Hours; but by multiply- - 
ing the Year by 52 Weeks, which is 364 Days, you loſe: ?: 

Day and 6 Hours every Year, wherefore to find an exact 

| Antive?, bring the odd Weeks, Days and Hours into Hours, 


9 


* 
OT 
. 
o 
2 <"*M 


_— 


= Hours, which bring into Minutes, as before. See che laſt” 


es! 
5% 


* s * 
7 
- 448434 


oy - 
. 7 1 
1 _— . 
. a -,, _ 
pn * 7 * is 
, l -Y % 
1 58 : 
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Queſtion thus reſolved : 


* 5 

; © 

Tas . 5, 
y "jt 

aA 


* 


4 * 


. - Weeks Days Hours 
„ en , 


Days. Hours 172 
„„ 


: 8766 24 73 - vo” 
172 1466 345 
172 730 
199 — ' 4144 Hours 
228 9766 Hours 1 in a Year. 
249592 Hours : | 
60 > —— 


POT TEINS 2 


$497 5 520 Minutes i in 28 Years, 4144 3 


80 you ſee that ac to the Method firſt uſed to re« 


be th is Queſtion, the Hours contained in the given Time 
are 248752, but according to the laſt, beſt, or trueſt Me- 


| thod, they are 249592, waich exceeds the former by 840 


Hours. 
But for moſt Occaſions it will be ſaflicient to. multiply 


dhe given Vears by 365, and to the Product add the Days 


in the odd Time, if there be any, and then there will be 


only a loſs of 6 Hours in every Vear, which may be phos 
pet by taking a fourth Part of the given Years, and add- 


ing it to the contained Days, and you have your Deſire. 


* Dueft. 24: In 438657540 Minutes, how many Vea 


Facit. 834 Jo 3 2 Hours. {28 $24 


Reduction. 1 Chap. 8. 


— r l 


1745 Years? 


2 ing, and after the ſame Manner is reſolved, VIS. multiply the 1 
given Number of Years by 8766, the Product i is 15296670 


pe 4 60 


FE 3766 Dart - Dig: Hours 13 3 
Gl) N (73r0659 (834 52% 2.700 ole 5 1 > 1d 


0+ +0400 3 : P23 N 
4 0 bs n „ o 


„ 70128. oF 


288: 2 era 8 
18 26298 . 


8 35199. K © 
5 , 35064 2 as 


* 24) 5s 0 by. 


77 9 


30 Rem. (% Hours of 


TY 25. I defire to kmowehow many Hows ad Miadtes- 
it is fince the Birth of our Saviour Jeſus, being accounted | 


This Queſtion i is of the fame Nature with the 24th forego- 


Fours, and that by 60, and the Product i is ie Mis 
nutes. See the Work. 
1745 3 — 
„%—8j%½ f 
tog yd 5, | 5 3 
2 he W 
13950 1 8 2 NG e 


F 


15296670 Hours in 1741 Years 


X 


917859200 Minutes | 


„ Op 


Note, That as Multiplication and Diviſion do inter- 


changeably prove each other, ſo Reduction deſrending and 


- aſcending prove each other by inverting the Queſtion, as 
the 13th and 14th, and likewiſe the 16 and 17th Queſtions * 
foregoing by Inverſion, do interchangeably prove each o- 
ther. Te like may be performed for the Proof of any 


Queſtion in Reduction whatſoever. : 
EHAP; IK, - 


. .Of Comparative Arithmetick; viz. The Relation | 


of Numbers one to another. 


ty. See Boetiur's Arith. Lib. 1. cap. 21. 


2. Relation of Numbers in Quantity, is the Reference 
or Reſpect the Numbers themſelves have one to another, 
where the Terms of Numbers propounded are always two, 
the firſt called the Antecedent, and the other the Canſe- 


quent. See Ving. Arithm. 


3. The Relation of Numbers in Quantity conſiſts in ile 


Differences, or in the Rate or Reaſon that is found be- 


twixt the Terms propounded, the Differences of two Num- 
bers being the Remainder found by Subſtraction, according 
to 4/flend, but the Rate or Reaſon betwixt two Numbers is 
the Quotient of the Antecedent divided by the Conſequent; 


ſo 21 and 7 being given, the Difference betwixt them will 


be found to be 14, but the Rate or Reaſon that is betwixt . 
| 21 and 7, will be found to be triple Reaſon, for 21 divided 
by 7, quotes 3, the Reaſon or Rate. 


The Relation of Numbers in Quality, otherwiſe called 
Proportion, is the Reference or Reſpect that the Reaſon of _ 
Numbers have one unto another; therefore the Terms gi- 
ven ovght to be more than two. Now the Proportion or 
Reaſon be:ween Numhers relatir g ore to another, is either 


Arithmetical or Geometrical. » 


5. Arithmetical Proportion is, when diverſe Numbers | 


Omparative Arithmetick, is that which is wrought by + 
Numbers, as they are conſidered. to have Relation one 
to another, and this conſiſts either in Quantity or in Quali- 


differ ore from another by equal Rezlon 3 that is, have 


equal Differences. 


i 
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{ 2 : 
0 BY 
80 s "0 
[3s * 
o 5 
1 1 
N 2 75 * 
7 => *. 
384 Pls © 
£ * 
8 
* 


— — 


L : N 22 2 
_ * : 
- 
9 "= 


Chap. 10: of Numbers. 3 
r- | So this Rank of Numbers, 3, 5, 7, 9; 1, 13, 15, 17, 
1d differ by equal Reaſon, viz. by 2, as you may prove. 
as {| 6. In a Rank of Numbers that differ by - Arithmetieal _ 
ns. Proportion, the Sum of the firſt and laſt Term being mul 
o- tiplied by half the Number of Terms, the Product is the 
1y Þ} total-Sum of all the Terms. 5 — Senn i. 
Or, if you multiply the Number of tbe Terms by the 
half Sum of the firſt and laſt Terms, the Product is the total 
Sum of all their Terms. . : 
I S8 s in the former Progreſſion given, 3 and 17 are 20, 
„ |} which multiplied by 4, viz. Half the Number of Terms, 
{| the Product gives. 80, the Sum of all the Terms; or mul- 
tiply 8, the Number of Terms by 10, half the Sum of the 
firſt and laſt Term, the Product gives 90 as before. 5 


1 80 alſo, 21, 18, 18, 12, 9, 6, 3, being given, the Sum 
i. of all the Terms will be found to be 84; for here the Num- 


ber of Terms is 7, and the Sum of the firſt and laſt, vim. 
e | 21 and 3, is 24, half whereof, viz. 12, multiplied by 7, 
produceth 84, the Sum of the Terms ſought. Ye 


5 I. Three Numbers that differ by Arith metical Propor- . 
e. tion, the Double of the Mean, or middle Number, is equal 
do the Sum of the Extreams. 8 7 hs 
je 80 q, 12, and 15, being given, the Double of the Mean 
Ki 8 vin 24, is equal to the Sum of the two Extreams, 9, 
I and 15. 1 | N 
1 3. Bo Numbers that differ by Arithmetical Proportion 
is I (either contained or interrupted) the Sum of the two Means 
t. is equal to.the Sum of the two Extreams. 2 — 
11 So- 9, 12, 18, 21, being given, the Sum of 12 and 19 1 
t will be equal to the Sum of 9 and 21, wiz. zo, alſo 6, 8, ¹ 


4 14. 16, being given, the Sum of 8 and 14 is equal to the 
I dum of 6 and 16, wiz. 22, &c. See Wingate's Arith. c. 35. 
d 9. Geometrical Proportion, by ſome called Geometrical _ } 
of | Progreſſion, is when diverſe Numbers differ, according to 
ij. |} right Reaſon, | ee, IO 
r 8 So I, 2, 4, 8, 16, 32, 64, Se. differ by Double Reaſon 3 
er | and 3,9, 27, 81, 243, 729 differ by triple Reaſon; 4, 16, 
1 64, 256, Oe. differ by quadruple Reaſon, Sc. 


N 
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mM... Reduction „ „Chap. A 


do. In any Number that increaſe by Gabs! pro- 

portion, if you multiply the laſt Term by the Quotient of 11 
any one of the Terms divided by another of the Terms & tc 
which being leſs is next unto it, and having deducted, or 

ſubſtracted the firſt Term out of that Product, divide the |} v 
| Remainder by a Number that is an Unit leſs than the ſaid o. 
Quotient, the * Quote will be the Sum of all the f 1 

SO 1, 2, 4, 8, 16, 32, 64, being gi- 


ven, firſt ] take one of the Terms, viz. --- 66 
8, and divide it by the Term which is 4) 8: (a 
| led and next to it, viz. by 4, and the — —— 
aotient is 2 by which multiply the 128 i} , 
laſt Term by 64, and the Product is 128, V 
from whence I ſubſtract the firſt Term, — — 1 
viz. 1, the Remainder is 127, which #0 127 0e Pp 
Dividend by the Quotient 2 made leſs by R 
Iz; viz, 1, the Quote is 127, for the Sum of all given * 
Terms, as by the Work in the Margin. R 
| So if 4, 16, 64, 256, 1024, were given, the Sum f 
all the Terms will be found to be Ee ORD e 
For firſt I divide 64, one of the Terms, ' 1024 |. 
by the next leſſer Term, and the Quo- 16) 64 (4 | 
tient is 4, by which I multiply the laſt(aoꝓ̃ 
Term.1024, and it produceth 4096; from 409 M's 
| - whence I ſubſtract the firſt Term 4, and „ 4 9 
| the Remainder is 4092, which I divide —————— J, 
F , S$y the Quote leſs by 1, viz. 3, and the 3) 4092 (1364 | 72 
Quote 13634, for the total Sum of all 159 
the Terms, as per Margin. = 


11. Three Geometrical. Proportionals given, the Square 
of the Mean 1s equal to the Rectangle, or Product of the 
Extreams. N 
So 8, 16, 32. being given, the Square of the Mean, viz. || 
16, 15 256, which is equal to the Product of the Extreams 17 
8 and 32, for 8 times 32 is equal to 256. | 


12. Of Four Geometrical propgriionable Na piven, | pt 
the Product of the two Means is equal to- the Product of tc 
the two Extreams. * 


So. 8, 16, 32, 42, being given, J ſay, that the product of pe 
the two Means, viz. 19 times 32, which is 512, is equal 


to 8 times 64, the Product of the Extreams. a 'Þ 6 
o ' 


2 


Chap. 10. Single Rule, &. 87 


Alſo if 3, 9, 27; 63, were given, which are interrupted, | 


I fay, 9 Times 21 is equal to 3 regs 93, which 1s equal 


to 189. 
From hone N that precious Gem in Arithmetic 


\ 


„ CHAP. T 22 75 
The Single Rule of Three Direct. 


HE Rule of Three, not müde called the 
Golden Rule, is that by which we find out a 


fourth Number in Proportion unto three given Numbers, 


ſo as this fourth Number that is ſought may bear the ſame 
Rate, Reaſon, and Proportion to the third given Number, 
as the ſecond doth to the firſt, from whence it 15 called the 


| Rule of Proportion. 


2. Four, Numbers are ſaid to be proportional, when the 


firſt containeth, or is contained by the ſecond, as often as 4 4 
the third containeth, or is contained by the fourth. Vide = 
Wingate's Arith. Chap. 8. Sect. 4. 


So theſe Numbers are ſaid to be Hopes VIZ, z. 
6, 9, 18, for as often as the firſt Number is contained in 
the ſecond, ſo often is the third contained in the fourth, 


wiz. twice. Alſo , 3, 1 5. 5, are ſaid to be Proportio- ; 


nals; for as often as the firſt Number containeth the ſecond, ' 


fo often the third Number containeth the fourth, is. 3 


= Times. 


The Rule of Three | is either gimple or Compound. 
4. The Simple, or Single Rule of Three, confiſteth of 4 


1 Numbers, that is to ſay, it hath 3 Numbers given to find 
out a fourth, and 50 is either Direct or Inverle, Vide Al. 
fred Mazh. lib. 2 


2. C. 13. 
c. The Single Rule of Three Direct, is when the Pro- 
portion of the firſt Term is to the ſecond, as the third is 


to the fourth, or when it is required that the Number 


ſought, viz. the fourth Number muſt have the ſame Pro- 


portion to the ſecond, as the third hath to the firſt, 


6. In 3he Rule of Three, the greateſt Difficulty is to 


1 biſcover the Order of the 3 Terms of the Queſtion pro- 
y | pounded | 


which for the Excellency month is 5 callen the Golden Rule, 1 
or Rule of Three. 


my 


"""i6> 0" Fo 
Y ha. > He 


- "pounded, viz. which is the firſt, ſecond, and the third; 


wich that you may underſtand; obſerve, that of the Three 


ſought ;: as in this Queſtion, wiz. If 4 Yards of Cloth coſt 
- 12 Shillings, what will 6 Yards coſt at that Rate? Here the 


two Numbers of one Kind are 4 and 6 viz. they both fig. 
nify ſo many Yards, and 12 s. is the ſame Kind with the ÞÞ 


| Number ſought, for the Price of 6 Yards is ſought. 


; *s , 1 mg Ke YZ 
: : 1 


ha! 
H. 


Rule 


iven Numbers, two always are of one Kind, and the other Þ: 
is of the ſame Kind, with the proportional Number that i; f 


Again obſerve, That of the 3 given Numbers, thoſe two. 
that are of the ſame Kind, one ef them muſt be the firſt,, 
and the other the third, and that which is of the ſame Kind 
with the Number ſought, muſt be the ſecond Number in 
the Rule of Three; and that you may know which of the } 
ſaid Numbers to make your firit, and which your third, 


know this, that to one of theſe two Numbers, there is al- 


ways affixed a Demand, and that Number upon which the 


Demand lieth, muſt always be reckoned the third. Number. 


As in the forementioned Queſtion, . the Demand is affixed to. 
the Number 6, for it is demanded, what 6:Yards will coſt, 


and therefore 6 muſt be the third Number, and 4, which is 


of the ſame Denomination or Kind with it, muſt be the firſt; 
and conſequently the Number 12 muſt be the ſecond ; and 


then the Number being placed in the forementioned Order, 


will ſtand as followeth, viz. 


* 


3 lg > yards J. 5 . yards 5 
| 4 12 6 5 


>. The next thing is, to find out the fourth Number in 
Proportion; which that you may do, multiply the ſecond 
Number by the third, and divide the Product thereof by: F' 
the firſt, or (which is all one) multiply the third Term, or 
Number, by the ſecond, and divide the Product thereof by FJ 
the firſt, and the Quotient thence ariſing is the 4th Number 
in a direct Proprotion, and is the Number ſought or Anſwer 
to the Queſtion, and is of the ſame Denomination that the 
| ſecond Number is of. As thus, Let the ſame Queſtion be. | 


ain repeated, wiz. If 4 yards of Cloth coſt 12 Shillings, IJ. 


a 
what will 6 Yards coſt ? 


. 6 
Having 


> + F 5 
A 
> 
% 246 - 
e * * ö 
7 & F. 
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ird; 
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hap. 10. ef Three Direct. 389 
Having placed your Numbers according to the fixth 


Rule of this Chapter foregoing, I multiply the ſecond Num- 


thee Per 12, by the third Number 6, and the Product is 72, 

at ig Ichieh product I divide by the firſt Number 4, and the Quo- 

coſt Fient thence ariſing is 18, which is the 4th Proportional or 

"the Number ſought, viz. 18 —_— becauſe the ſecond 

fig. Number is Shillings, which is the Price of 6 Yards, as was 

the Required by the Queſtion. See the Work following. : 

two vy ds 1 . yds "6s 

rſt, Þ If 4- 12 8 -- 18 

ind . * . 

the 4) 72 (18 Shilling, 

ird, 15 „ W. : | 

al. 4 

der. | ; | 32 

| to. 2 

oſt, — 

n is | () | | 
n = 5 : | 2 
nd {| 2zeft. 2. Another Queſtion may be this, viz. If 7 C. of 
er, Pepper coſt 21 J. how much will 16 C. coſt at that Rate / 


To reſolve this Queſtion, I confider that (according to 


ie Gth Rule of this Chapter) The Terms of Numbers 
_  Pight to be placed thus, viz. the Demand lying 
e it muſt be the third Number, and that of the 


Pith it muſt be the firſt, viz. 7 C. and 21 J. being of the 
in me Kind with the Number ſought, muſt be the ſecond 
nd Number in this Queſtion ; then I proceed according to the 
by: ch Rule, and multiply the ſecond Number, by the third, 
or Iz. 21 by 16, and the Product is 336, which I divide by 
by Je firſt Number 7, and the Quotient is 48 J. which is the 
er lalue of 16 C of Pepper at the Rate of 21 J. for 7 C. 
er e the Work following. 1 5 
b 


upon 16 
ame Kin ck 


TO. 
71 1 16 1 
e . 
126 
21 


— — — 


7 336 (48 „ 
28 


56 Facit 481. 
my 


8, If when you have divided the Product of 2d and 3d 
Numbers by the firſt, any Thing remain after Diviſion sF" 
ended, ſuch Remainder may be multiplied by the Pam F 
of the next inferior Denomination, that are equal to 2 
Unit, or Integer of the ſecond Number in the Queſtion, 
and the Product thereof divided by the firſt Number in the 
Qoueſtiop, the Quotient is of the ſame Denomination with 


the Parts by which you multiplied the Remainder, and is 


TS Part of the 4th Number which is ſought, And furthermore, 
if any Thing remain, after this laſt Diviſion is ended, mol. 


_ tiply it by the Parts of the next inferior Denomination equal 
to the Unit of the laſt Quotient, and divide the Product by 
the ſame Diviſor, viz. Ihe firſt Number in the Queſtion, 


'and the Quote is of the ſame Denomination with your Mul- 
tiplier ; follow this Method until you have reduced your F 
Remainder into the loweſt Denomination, c. An Exam BB 


The Single Rule Chap. 10 ha 


ple or two will make this Rule very plain, which may be 


the following. 


will 27 Yards of the ſame coſt at that Rate ? 


4 * 
* 


| Having 3 ; 


2 3. If 13 Yards of Velvet, Ec. coſt 21 J. wbt 
2 


* 


10 ap. 10. of Three Direct. N 
I Having ordered and wrought my Numbers according to 
"Se 6th and 7th Rule of this Chapter, I find the quotient 
Sbe 43/. and there is a Remainder of 8, ſo that I con- 
Jade the Price of 27 Yards to be more than 43 J. and to 

Je Intent that I may know how much more, I work ac- 

Siding to the foregoing Rule, viz. I multiply the ſaid Re- 
inder 8 by 20; becauſe the ſecond Number in the que- 

Pon was Pounds, and the Product is 160, which divided 

I the firſt Number, viz. 13, it quotes 12, which are 12. 
Pillings; and there is yet a Remainder of 4, which I mul- _ 
Pl by 12 Pence, becauſe the laſt Quotient was Shillings, _ 

Id the Product is 48, which I divide by. 13, the firſt Num- 

"Yr, and the Quotient is 3 4. and yet there remaineth q, 
zich I multiply by 4 Farthings, and the Product is 36, ; 
aich I divide by 13 again, it quotes 2 Farthin zs, and 4. 
ere is a yet a Remainder of 10, which becauſe it cometh -? 
It to the Value of a Farthing, may be neglected, or rather 6 
after the 2 Farthings over the Diviſor, with a Line be- is 
een them; and then, by the 2 1ſt and 22d Definitions of 
e firſt Chapter of this Book, it will be 43 of a Farthing, © © 
chat I conclude, that if 13. Yards of Velvet coſt 21 J. 2 < 
ards of the ſame will coſt 43 J. 12 5. 3 d. 279 qrs. which | 
ion is 10 Thirteens of a Farthing. See the Operation 


with! followeth ; 
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The Single Rule Chap. i ha 
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130563 


47 
3 
een 8 
13) 160 (12 7. 
13 


Remain 
13 * Multiply 4 


2 ) 36 (2 £5 _ ; 
l 26 


Remain 10 15 
4. . 3. . . 


Fact . 43 12 3 203 


Queſt. 4 Another Example may be this following, cid 
IF 14 Pound of Tobacco colt 27 5. what will 478 Pound e 
err + „ Wall 


" le, B́ Died. a» 
| Work according to the laſt Rule, and you will find it to 
3 1 Pount to 46 J. 15. 10d, or agr.. and by the 5th Rule of 


je 8th Chapter 921 5. may be reduced to 464, 1 f. 80 chat 
js, 10 d. 14 The Work followeth. 


4. 5 4 
If 14 27 _ 


13346 
=O 
f 20 
14) 12906 (9211 
£ 30 12 4 
5 28 12 „„ 
A 26 U „ 
| | | Remains (12) CE 5 A 4 
|  Mulipy 12 1 
| - 
e 1 
14) 144 flo. | 
14 : ©” 
Remains (4) 8 : 
Multiply 4 
14) 16) (1,2 
14 


= E „ > 
Facit 46 1 10 112 


9 "The Single Rule Chap! 10 
9. In the Rule of Three it many times happens that 4 | 
Motel the firft and third Numbers be of one Kind, as both 


Money, Weight, Meaſure, &c. yet they may not be of one 


Denomination, or perhaps they may both confiſt of many 


Denominations; in which Cafe. you are to reduce both 


Numbers to one Denomination:; and likewiſe your ſecond 


Number, if it confiſteth at any Time of diverſe Denominz- 


tions, muſt be reduc'd to the leaſt Name mentioned, or low. 1 


er if you pleaſe, which being done, multiply the ſecond and 
third together, and divide by the firſt, as is directed in the 
7th Rule of this Chapter. 

And note, that always the Anſwer to the Queſtion is is in 


the ſame Denomination that your ſecond N umber i is of, 'r 


is reduced to, as was hinted before. 


Pueft. 5. If 15 Ounces of Silver be worth 3 J. 15 4. what 


are 86 Ounces worth at that Rate ? 
In this Queſtion the Numbers being ordered according to 
the 6th Rule of this Chapter, the firſt and third Numbers 


are Ounces, and the ſecond Number is of diverſe denomins- 


tions, viz. 3 J. 15 s. which muſt be reduced to Shillings, and 


duct divided by the firſt, gives you the Anſwer in Shilling, 


- VIZ, 430 Shillings, which are reduced to 21 4 IO 5. 


23 A £5. 


V 


450 
$00 


15) 2 50 (4310. 


210 
121 
48. | 
= 9 


. oO Fac. 2146-10 4 


he Shillings multiplied by the third N umber, and the Pro- 
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rp. 1. of (Three Dent. 3g 
| In reſolving the laſt queſtion the Work would have been 
A. de ſame, if you have reduced your ſecond Number into 

A pence, for then the Anſwer would have been 5 160 Pence, 
one equal to 21 J. 10 5. or if you had- reduced the 2d Number 
into Farth. the Quotient or Anſwer would have been 20640 
Farch. equal to the ſame, as you may prove at your Leiſure. 

2ueft. 6. If 8 b. of Pepper coſt 45. 8 d. what will 7 C. 
ors. 14 Ib. coſt? | . Fs 


%. 14 la. which muſt be reduc'd to the ſame denomination 
with the 1K, viz. into Pounds, and the 2d Number muſt be 
reduced into Pence; then multiply and divide according” to 


f, ot 6174 Pence, which is reduced into 25 J. 14s. 64. 
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what Is coſt 4 8 what will 7 3 14 coſt? T 
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In this Queſtion the iſt Number is 81. and the 2d is I Ge 


is in Ice 7th Rule foregoing, and you will find the Anſwer to be 
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| Oueſt. 7. 130 1 gr. 141. of Raiſins colt 97. 97. why | 


= well 6 C. 3 


L. 


rs. 207. of the ſame coſt? 

Here the firſt and third Numbers each conſiſt of diverk © 
' Denomination, but muſt be brought both into one Deng. 
© mination, &c. as you ſee in the Operation that Glo | 


= be $i ugle R Rule 


'* Chapt] 1% 


i the Anſwer is p88 7. which is reduced into 187. 85. 
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537 65. laſt me @t that 
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| Chap, 10. | of Three Direct. 


1 . d. wine 

* it 4 require 4 what will 55 6 coſt? 
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ue Seppalh the yearly Rent of a Houſe, a yearly 

Penn, S Wages be 4 Tae to know how much it 

u per Day? ' 3 
A you are to bring the Tar into Days, and fay, if 365 i 
Days require 73 J. what will one Day require? " 
- Now when you come to multiply 7 3 %o 1, the product 4 
wil is the ſame ; for 1 neither multiplieth nor divideth, and 
I 73 cannot be divided by 364, becauſe the Diviſor is bi _ 
e'the & tan the Dividend; wherefore bring the 73 J. into Shyl-> Me 
lings, and they make_1460, which "Gre by the fuſt 


os . The Single Rule 


ſee in the Work : 
: > Days. J. Day. 
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t | Chap. 1, 
Number 365, and the Quote is 4 5. for the Anſwer: As you 


| | 0 1 
Queſt. 10. A Merchant bought 14 Pieces of Broad Cloth, | 


each Piece containing 28 Yards, for which he gave after the 
Rate of 13s. 64.1] per Tard; now I defire to know how 

much he gave for the 14 Pieces at that Rate ? 
Firſt find out how many Yards are in the 14 Pieces, which 
- you will do if you multiply the 14 Pieces by 28, the Num- 


ber of Yards in a Piece, and it makes 392 ; then ſay, If a 
Yard coſt 135. 6 d., what will 92 Yards coſt? Work as 


followeth, and the Anſwer you will find to be 127400 Half- 
pence, which reduced, make 265 J. 8s. 4 4. For after you 
have multiplied your ſecond and third Numbers together, 


the Product is 127400, which, according to the ſeventh | 
Rule, ſhould be divided by the firſt Number, but the firſt 
Number is 1, which neither multiplieth nor divideth, and 


therefore the Quotient or 4th Number is the ſame with the 


Product of the ſecond and third; which is in Half pence, 
becauſe the ſecond Number was ſo reduced. See the Work 


_ as followeth, | 
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Chap. 1 of Three Direct. 
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Ne. 11. A Draper bought 420 Yards of Broad-cloth | 
and gave for it after the Rate of 14s. 104.4 per Ell En- ,_ | 
 glih, now I demand how much he paid for the whole after 
that Rate ? | 
Bring your Ells into Quarters, and your given Yards. into 
Quarters, the Ell is Quarters, and in 420 Yards, Are 
1680 Quarters ; then fay, * Quarters colt 14 5, 10 45 
or 715 Farthings, what wi 1630 Quarters coſt? oo 
f Lacit 2 500. 5%. See the Operation. 
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10 8 The Single Rule Chap. a0, 
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1 Nel. 12. A Draper bought of a Merchant 50 pieces of 

ing 3 each Piece containing 34 Ells, the Ell Flemiſb be- 

| uarters of a Yard, to pay after the Rate of 8 3. 44. 

per emi/h, I demand how much the 50 Pieces coſt him 

at ry Rate? | 

Firſt find out how many Ells Flemifs are in the 50 Pieces, ; 

by . 50 by 34, the Product is 1700, which bring 1 

| Y 3, it makes 5100. Quarters, then proceed Þ} 

4 As 0 de laſt Queſtion, and the Anſwer you will find to be 
102000 Pence, or 4 51, Sce the Operaſion 4 as followeth. 
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Que. 14. A Gives! bought 4 Hogſheads of Sugar, each | 
» weighing near 6 C. 2 grs. 14 lb. which coſt him 27. 8 5: 6. 
N C. 1 demand the Value of the 4 Hdds, at that Rñte? 
Firſt J find the Weight of the 4 Hdds, which. you may do 
by reducing the Weight of one of them into Pounds, and |} 
multiply them by 4, the Number of Hdds, and they make 
2968 J. Then ſay, If 1 C. or 112 76. coſt 2 J. 8 s. 64. whaꝛat 
wall 2908 4. colt? Facit 64 J. $9.3 d. As W the — | 
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Firſt find out how many: Yards there were in the 8 Packs, 


and by the following Work you will find there are $320 
Yards ; then ſay, if 6 Yards coſt 44.16 b. what wi Vene ö 
5 e ron Sc. 
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Chap. : 19. . Three Direct: 103 
| Teo Draper bought of a Merchant 8 Packs of i 
Cloth, e containing 4 Parcels, and each Parcel. 16 Pie» M 
ces, and each. Piece 2 Yards, and gave after the Rate of Wi 
47. 16. for 6 Yards, now I deſire to-know may much be 
gave for the Whole? Anſwer 6656 J. 
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| Yards in each Cloth. 
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„ | The Single Rule, Chap; 10 


By this Time the Learner is, as I ſuppoſe, well exerciſed 


in the practick and Theorick of the Rule of Three Direct; 
but at his Leiſure he may look over the following Queſtions 


whoſe Anſwers were given, but the Operation purpoſely 
omitted as a Touchſtone for the Learner, thereby to try his 
Ability in what hath been deliver'd in the former Rules. 


Que. 16. If 241. of Raiſins coſt 65. 64. what will 
18 Frails coſt, each weighing near 3 grs. 18 /6. Anf. 241. ' 


175. 5 d. ED» 


Que t. 17. If an Ounce of Silver be worth 5 Shillings, 
what is the price of 14 Ingots, each Ingot weighing 7 /6. 


5 ox. top. d, An/; 3137. co. 


Auen. 18. If a piece of Cloth coſt 10 J. 165. 8 d. I de- 
mand how many Ells Eng. there are in the ſame, which Ell 


at that Rate is worth 8 3. 4 4. Anſ. 26 Ells En 


Que. 19. A Factor bought 84 pieces of Stuffs, which . 
coſt him in all 537 J. 125. at 5s. 44. per Yard, I demand 


how muny Yards there were in all, and how many Ells 


Eng. were contained in a piece of the ſame? Anſ. 2016 
Yards in all, and 192 Ells of Eng. per piece. „„ 
Qucſt. 20. A Draper bought 242 Yards of Broad cloth, 
which coſt him in all 254 J. 10s. for 86 Yards, of which 
be gave after the Rate of 115. 4 4. per Yard, I demand 


how much he gave per Yard for the Remainder ? Anſ. 205. 


9 d. FF per Yard. _ 5 
Oueſt. 21. A Factor bought a certain Quantity of Serge 
and Shalloon, which together coſt him 126 J. 14s. 10 d. 


the Quantity of Serge he bought was 48 Yards, at 4s. 4 4. 


per Yard ; and for every tb Yards of Serge he had 5 Yards 


of Shalloon ; I demand how many Yards of Shalloon he 
had, and how much the Shalloon coſt him per Yard ? Anſ. 


o Yards of Shalloon at 1 J. 15s. 5 d. 1; per yard. 
Que ft. 22. An Oilman bought three Tuns of Oil, which 
coſt him 1514. 145. and ſo it chanced that it leaked out 
I 15 Gallons; but he is minded to fell it again, fo that he 
may be no Loſer by it; I demand how he muſt ſell it per 


| Lueft. 23. Bought g packs of Cloth, each pack contain- 
ing 12 Cloths, which at 55. 4d. Ell Flem. coſt ro80/, I 
| demand how many yards there were in each Cloth? 44. 7 


46%. i 
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1 -* | fourth Number in Proportion, conſiſting of two equal Rea- 

7.4 1 as hath been fully ſhewn in all the foregoing Ex- 

T +. * am les. a p | | | 8 | ; | 
. oe R'g 1a The 


| defire to know how much he layeth up at the Year's End? WW 


$3.4 


1 Chap. 11. ef Three Direct. ." ma 


Vit. of this Mixture is worth. Anſ. 21 4s 2d $$5 qrs. 


ſtion is, in how many days, and after how many Miles Tra- 


I velled 60 Miles. See . More's Arithm. cap. 8. qr. 7. 
I -- 11. The general Effect of the Rule of Three Direct, is 
contained in the definition of the ſame, that is, to find a 


Oueſt. 29. A certain Uſirer put out'731. for 12 Months,. 


Fi , : os * . 
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Nue/t, 24. A Gentleman hath 535 l. per Arn. and his 


Expences are, one Day with another, 18s. 10 d. 3 qrs. E Wi 


Anſ. 1911, 3s. 8d. iqr. 


weſt. 25. A Gentleman expendeth daily ore Day with an- 
other 278. od. , and at the Year's End layeth up 340 l. 


 Bueſt. 26. If I ſell 24 Yards for 101. 10s.. how many 
Ells Flem. ſhall J ſell for 283. I. 17 s. 6'd.. at that Rate? 
„ A I nT 2 

- weſt, 27. If 1001. in 12 Months gain GI. Intereſt} 
how much will 75 J. gain in the ſanie Time, and at the 
ſame Rate? An/. 4 l. 10s: 3 
Queſt. 28. If 1001. in 12 Months gain 61. Intereſt; 
how 
- 108, 


and received Principal and Intereſt 811. I demand what. 
Rate per Cent. he received Intereſt? An/. 81. per Cent. 
Queſt. 30. A Grocer þought 2 Cheſts of Sugar, the one 
weigh'd near 18 C. 3 qrs. 14 Ib. at 21, 6s. 8 d. per Cent; 
the other weigh'd near 18 C. 1 qr. at 4 d. 3 per Ib. which 
he mingled together; now I deſire to know how mach a C. 


Queſt. 31. Two Men, viz: A and B departed both from 
one Place, the one goes Eaſt; the other Weſt ; the one tra- 
velleth 4 Miles a Day, and the other 5 Miles a Day, how far 
— they diſtant the gth Day after their Departure? Auſ. 81 

iles. 8 | 

Queſt. 32. A Flying every Day 40 Miles, is purfued the 
fourth day after B, poſting 50 Miles a day; now the Que- 


vel, will 4 be overtaken? | 
 Anſ. B overtakes him in 32 days, when they have tra- 


| 


* 3 much is his yearly Income? Anſ. 848l. 143. | | 
1 4 i 1. 5 | ; i : j | 


much will it gain in 7 Months at that Rate P All. 31. I 


. 4 


_ Rl 
The ſecond Effect is by the Price or Value of one 


like Kind. 


| The third. Effect is, by the Price or Value of many 
Things, to find the Price of one; or by the Price of many 


Things, the ſaid Price being one, to find the Price of many 
Things of like Kind. f a 


the price or Value of many Things of like Kind. 
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to find the Price and Value of many Things of 


The 4th Effect is, by che Price or Value of many, to-find - | 


The 5th Effect is thereby reduce any Number of Mo. 


© nies, Weights, Meaſures, to one Sort into the other, as 


in the Rules of Reduction contained in the 8th Chapter, 
foregoing. Examples of its various Effects have been alrea- 
dy anſwered. ARTS 3 1 
12. The Rule of 
Multiplying 


T hree Direct, is thus proved, viz. 
the firſt Number by the 4th, (The Proof of the | + 


| Rule of Three Direct) and note the Product; then multi- 


Ply the 2d-Number by the 3d, and if this Product is equal 
to the Product of the iſt and 4th, then the Work is right- 
ly performed, otherwiſe it is erroneous. | 


So the firſt. Queſtion of the Chapter, whoſe Anſwer or 
4th Number we found. to be 185. is thus proved, viz, 
the firſt Number is 4, which multiplied by 18, the 4th, 


1 72, and the ſecond and third Numbers are 12 and 
„ which multiplied together produce 72, equal to the Pro- 
to be rightly performed. 5 1 
Always obſerving, That if any Thing remain after you 
have divided the Product of the 2d and 3d Numbers by 
the firſt, ſuch Remainder in proving the ſame, muſt be 


added to the Product of the iſt and 4th Numbers, whoſe 
Sum will be equal to the Product of the ſecond and third, 


(| the ſecond Number being of the ſame Denomination with 
[ the faurth, and the firſt of the ſame Denomination: with the 
rid. „ | 5 
So the fourth Queſtion of this Chapter being again re. 
peated, viz. If -147. of Tobacco coſt 27 5. what will 

478 J. coſt at that Rate? The Anſwer, or fourth Num- 
ber was 467. 15, 10d. 1 gr. 4 which is thus proved 


'viz. bringing the 4th Number into Farthings, and it makes 


44294, which multiplied by the firſt Number 14, pro- 


duceth ' 


42 


duct of the iſt and 4th, and therefore I conclude the Work. 


I Chap: 17. 
duceth 619488 (the ſeeond which remaineth being added - i 
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of Three Inverfe. 107 
| thereto ; then, becauſe I reduce my fourth Number into 
Farthings, I reduce my ſecond, viz. i27 s. into Farthings, 
and they are 1296, which multiplied by the 34 Number 
478, their Product is 619488, equal to the Product of the 


5 firſt and fourth Numbers. Wherefore I conclude the O- 


peration to be true. This is an infallible Way to prove 
the Rule of Three Direct, and it is reduced from the 12th 


Section to the gth Chapter of this Book. 


And thus much for the ineſtimable Rule of Three Di- 


G * 


rect, the Denomination of which may be ſeen im Korfoy's 


Appendix to Vingate's Arithm. and in the 7th Chapter of 
Ougthred's Clavis Mathematica. | "03 JF: 6s 


ar. 2 
The Single Rule of Three Inverſe. 


1. HE Golden Rule, or Rule of Three Inverſe, is 
I when there are 3 Numbers, given to find a 4m 
in ſuch Proportion to the 3 given Numbers, ſo as the 4th 
proceeds from the 2d according to the ſame Rate, Reaſon 
or Proportion, that the firſt proceeds from the 'Third, or 
e Proportion i oo oo Fo 
As the 4th Number is in Proportion to the 2d, ſo is the 


iſt to the 3d... See Alfizad Math. I. 2. c. 14. 


So if 3 Numbers given were 8, 12, and 16, and it WW 


| were required to find a fourth Number in an inverted Pro- 
portion to. theſe, I ſay, that as 16, the third Number is 


the Double of the firſt Term or Number 8, ſo muft 12, 
the ſecond Number, by the Double of the 4th; ſo will 
you find the fourth Term or Number to be 6. And as in 
the Rule of Three Direct, you multiply the Second and 
Third together, and divide their Product for a fourth pro- 
ae Number. | | A 


2. In the Rule of Three Inverſe, you muſt multiply the 


ſecond: Term by the firſt, or firſt Term by the Second, and 
divide the Product thereof by the firſt Term, ſo the Quo- 
tient will give you. the 4th Term ſought in an igverted Pro- 
portion. The ſame Order being obſerved in this Rule” is in 


the Rule of Three Direct, for placing and diſpoſing of the | 
= N N Sven 
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® eſt Extream muſt be the Diviſor, 


- 
- - — 
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given. Numbers, and after your Numbers are placed in or- 


der, that you may know whether. your Queſtion be to be 
reſolved by the Rule Direct or Inverſe, obſerve the general 6 


I. following. 


When 1 Queſtion i is ſtated, and your Numbers or» 
Fi Conſider in the frffPlace, whether the fourth 
Term or Number ſought, ought to be more or leſs than the 
ſecond Term; which you may eafily do: And if it is re- 
qui uired to be more, or 3 than the ſecond Term, then 
our Diviſor; but if it requires 


dedy diſpoſe 


e leſſer Extream muſt 
leſs, then the higheſt — muſt be your Diviſor; In 


this Caſe, the 1ſt and zd Numbers are called Extreams, in 

zeſpet of the Second, and having found out your Diviſor, 

5 55 u may know whether your Queſtion belong to the Rule 
irect or Inverſe; for if the 3d Term be your Diviſor, then 

it is Inverſe; but if the iſt Term be your Diviſor, then ny o 


a direct Rule. As in the following Queſtions. 


Deeſt. 1. If 8 Labourers can do a certain Piece of woll = 5 
in 12 Days, in how many Days will 16 Labourers do the ; 

" fame? Anſ. in 6 Days. | 
Having placed the Numbers according to the 6th Role 
of the 16th Chapter, I conſider that 
If 8 Men can finiſh the Work in 12 lab. Days . 
Days, 16 Men will do it in leſſer, or 8 E 12 16 


fewer Days than 12, therefore the 8 


ich is 16, and therefore it is the 116) 96 (6 Days | 


Rule of Three Inverſe ; wherefore I _ 96 


multiply the 1ſt and 2d Numbers to- — 
758 1 96 viz. 8 by 12, and their Pro- o 
uct is 96; which divided by 16, Facit 6 Days. 


quotes 6 2 * for the Anſwer; and 


in ſo many Days will 16 Labourers perform a Piece of 


Work, when 8 Men can do it in 12 Days. 
| Queſt. 2. If when the Meaſure, viz. a Peck of Wheat 
coſt 245. the Penny-Loaf weighed, according to the Stand- 


ww + 7 1 1 2 8 TP 4 


ard Statute or — 8 of England, 8 Ounces, I demand *how F ! 


much it will weigh when the Peck is worth 1 s. 6d. accord - 4 
ing to the lame ! Sa or e — 10 0Z. 23 p. W. 1. 


1 # 
Ls CY <2 "4 
5 4 a 8 4 
2 * 
. ; . 1 
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* 
© * 


| ing to the 6th and gth Rules of the 1oth Chapter, I con- 
& fide 
more than 25. per Peck; for as the Price deereaſeth, ſo 


{ 1 


—_— x 


Having placed and reduced the given Numbers accord - 
r that at 1 s. 6d. pen Peck; the Penny loaf will weigh 


the Weight increaſeth ; and as the Price increaſeth, ſo the 
Weight diminiſhes ; wherefore becauſe the firſt Term re- 


quires more than the ſecond, the leſſer Extream muſt be 


the Diviſor, viz. 1s. 6 d. or 8 d. and having finiſhed the 
Work, I find the Anſwer to be 10 oz. 23 p. w. 8 gr. Wheat 
is worth 15. 6 d. according to the given Rate of 8 Ounces, 

when the peck is worth two Shillings. The Work is plain 


in the following Operation, 


Aut. 


Meaſure to 30 Yards, that are 5 


HE Yards. For ſay, 
will requize 30 Yards long, what 
Length will 3 Quarters Broad 
vrvequire? Here I conſider that 3 


* - R — 
Ss "4 ** 
2 
ee eee 
96 YL „ * 
* 
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Queſt. 3. How many Pieces 6. pcs. 
of Money or Merchandize at If 12 240 20 
2805. per Piece, are to be given „ 
or received for 240 Pieces, tge — 
Value or Price of every Piece 480 
being 12 Shillings? Anſwer 144 240 


zlo) 28810 (144 per. 
20 6. per. Pe, 


Pieces. For if 125. required 
240 Pieces, then 20 5. will re- 
quire leſs; therefore the begger 


Extream muſt be the Diviſor, 2; . 
which is the third Number, &c.. — 
See the Work as in the Mar- 1 
gin. — 

8 

8 

x 


Duet, 4. How many Yards of 3 Quarters Broad are re. 
quired to Double, or be equal in | Ly 
grs. long. r. 
Anſwer, 50 8 
if 3 Quarters 5 


— — — 


Quarters Broad ? 


Quarters Broad will require more I5 
Yards than 30; for the narrower —— 
the Cloth is, the more in Length 0 


will go to make equal Meaſure with a broader Piece. - 
Que. 5. At the Requeſt of a Friend, I lent him 300/, 


for 12 Months; promiſing to do me the like Courteſy at 


my Neceflity ; but when I came to requeſt it of him, he F 


could let me have but 150 J. now I deſire to know how 


long I may keep this Money to my plenary Satisfaction for 
16 Months, 


my former Kindneſs to my Friend; Anſwer. 
I fay, if 200 J. will require more Time than 12 Months, 
therefore the leſſer Extream, viz. 150, muſt be the Divi- 
for ; multiply and divide, and you will find the 4th inverted 
Proportionable to be 16, and ſo many Months I ought to 


keep the 150 J. for Satisfaction. 


H. 6. If for 24 s. I have 1200/7. Weight carried 36 


Miles, how many Miles ſhall 1800 J. be carried for the ef 115 


Aus. 24 Miles. _ 


3) 250 (50 


hos. 


re- 


when the 
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Queſt. If for 24 s. I have 1200 abr. carried 36 Miles, 
how many 15. aut. ſhall Thave carried 240 Miles for the ſame 
Money? 1 1800 IB. wt. _ 

2zeſt. 8. If 100 Workmen in 12 Days finiſh a Piece of 
Work or Service, how many Workmen are ſafficient to do 
the ſame in 3 Days? Anſw. 400 Workmen. 

Queſt. 9. A Colonel is befieged in a Town, in which 
are 1000 Soldiers, with Proviſion of Victuals only for three 
Months; the Queſtion is. How many of his Soldiers muſt 
he difmits, that his Victuals may laſt the remaining Soldi- 
ers 6 Months} Arſfav. 500 he muſt keep, and diſmils as ma- 
We 

7 Quſt, 10. If 20 J. worth of Wine is ſufficient for the Or- 
dinary of 100 Men, when the Tun is ſold for 100 J. how 


man) Men will the ſame 20 J. worth ſuffice when the Tun is 
worth 25 J. Anf. 125 Men. 


Queſt. 11. How mueh Pluſh is ſufficient for the Cog 
which hath in it 4 Yards of 7 Quarters wide, when the 

Pluth 3 is but 3 Quarters wide? A»fav. 93 Yards of Pluſh. 
Que. 12. How many Yards of Canvas that is Ell wide 


will be ſufficient to line 20 Yards of Say, that is 3 Quarters | 


wide? Anſw. 12 Yards. 


Queſt; 13. How many Yards of Matting that i is 2 1 oj a 


wide will cover a Floor that is 24 Feet long, and 2 
broad ? An ſtib i W. 140 Feet. oe "IJ $4 


Dueſt. 14. A Regiment of 1 conſiſting of Tac 2 


are to have new Coats, and each Coat to contain two Yards | 


| | twoQuarters of Cloth that is 5 Quarters wide, and. they are 
to be lined with Shalloon that is 2 Quarters wide, I demand 


how many Yards of Shalloon will line them ? Af. 16566 3 


N or 4166 3 Yards. 


Queſt. A Meſſenger makes a Journey in 24 Days 
Bay 3 is 12 Hours long: I defire to know in how 


{ many Days he will. 9 the ſame. when the Day is 16 Hours 
long? 22 in 18 Dots. 

Queſt. 16. I barred of my Friend 60 J. for 8 Months. 
and he hath Occaſion another Time to borrow of me for 
12 Months. I deſite to knaw how. much I muſt lend to 
** good, his former Kindneſs to me? Alu. 42 L. 13. 


4. The 


* J - 
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4. The general Effect of the Rule of Three. Inverſe, i I ft 
contained in the Definition of the ſame, that is, to find 3 ind 
fourth Term in Reciprocal Proportion inverted to- the P. Io 
portion given. „ „ 

The 2d Effect is, by two Pieces, or Value of two ſeveral ible 

Pieces of Money or Merchandize known, to find how many || + 
Pieces of the one Price is to be given for ſo many of the 
other. And ſo to reduce and exchange one Sort of Money 
or Merchandize into another. Or elſe to find the Price un- Mer 
known of any Piece given to exchange in reciprocal Pro. | j,., 
rtion. 2 > 
5 The zd Effect is, by two different Prices of a Meaſure of ru | 
Wheat bought or ſold, and the Weight of a Loaf of Bread, I nur 
made anſwerable to one of the Prices of the Meaſure given, nine 
to find out the Weight of the ſame Loaf anſwerable to the I Nur 
other Price of the ſaid Meaſure given. „ 

Or elſe, by the two ſeveral Weights of the ſame priced |. 

Loaf, and the Price of the Meaſure of Wheat-anſwerable | e 

to one of thoſe Weights given, to find out the other Price I 5 

” =_ Meaſure anſwerable to the other Weight of the ſame 
oaf. 

The 4th Effect is, by two Lengths, and one Breadth of Prod 
two Rectangular Places known, to find out.another Breadth 
unknown. Or, by 2 Breadths, and one Length given, to 
b& find out another * unknown in an inverted Propor- 4 
tion. - „ þ 

The 5th Effect is, by double Time, and a capital Sum ir, 
of Money borrowed or lent, to find out another capital 
Sum anſwerable to one of the given Times; or otherwiſe . 
by two capital Sums, and a Time anſwerableto one of them 
iven, to find out a Time anſwerable to the other capital In 
Row in reciprocal Reaſon. 3 "of 
The 6th Effect is, by two different Weights of Carriage, 
and the Diſtance of the Place in Miles or Leagues given, to fn, 
find another diſtance in Miles anſwerable to the ſame Price 
of Payment. Orotherwiſe, by two diſtances in Miles, and 
the Weight anſwerable to one of the diſtances in Miles, 
carried. for a certain Price, to find out the Weight anſwerable 
to the other diſtance for the ſame price. r 
The 7th Effect is by double Workmen, and the Time W 
N EE 8 anſwerable II 


Py 
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n F nfwerable to one of the Numbers of Workmen given, to 
l 1 ind out the Time anſwerable to the other Number of 
9. Workmen in the Performance of any Work or Service. Or 
| contrariwiſe, by double Time, and the Workmen anſwer- 
ral ble to one of thoſe Times given, to find out the Number 
ny Jof Workmen anſwerable to the other Time, in the Perfor- 
the Þ nance of any Work or Service. 
Wy Alſo by a double Price of Proviſion, and the Number of 
an len, or other Creatures, nouriſhed for a certain Time an- 
t. I ſyerable to one of the Prices of Proviſions given, to find out 
+ '} mother Number of Men or other Creatures anſwerable to 
of de other Price of the Proviſion for the ſame Time. Or con- 
ad, I naiwite, by two Numbers of Men, or other Creatures nou - 
&, FJ rihed, and one Price of Proviſion anſwerable to one of the 
the | Numbers of Creatures given, to find out the other Price of 
Ie ſame Provifion anſwerable to the other Number of Crea- 
— tres, both being ſuppoſed to be nouriſhed for the ſame, 
= To prove the Operation of the Rule of Three Inverſe, 


nultiply the 3d and: 4th Terms together, and note their Pro- 
duct; and multiply the 1ſt and 2d together, and if their 

of wauct is equal to the product of the 3d and 4th, then is tho 
Work truly wrought, but if it falleth out otherwiſe, then it 


to z erroneous. , 


Oo | Asin the firſt Queſtion of this Chapter 16, the 3d Num- 
ter, being multiplied by 6, the 4th Number, the Product is 
6, and the Product of 8, the firſt Number, multiplied by 
Iu, the 2d Number, is 96, equal to the firſt Product, whic 
Jiroves the Work to be right, 5 
And note, That if in Diviſion any Thing remain, ſuch 
| Nemajnder muſt be added to the Product on the Third and 
I beurth Terms, 2nd if the Sum be equal to the Produt of 
ie firſt and ſecond, the Homogeneal Terms being of one 
Denomination, the Work is right. : + 


CHAP..I1T: 28 
The Double of Three Direct. = > 
1 | E have already delivered the Rule of Single Propor- 


tion, and we come now to lay down the Rules of 
Fural Proportion. | 4 . 
| 5 1. Plural 


—— 
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1. Plural Proportion is, when more Operation in the 
Rule of Three than one are required before a Solution ch I 
be given to the Queſtion propounded ; therefore in Queſtioꝶ I 
that require Plurality in Proportion, there are always gm 
more than three Numbers. | _— 

2. When there are given five Numbers, and a Sixth ij 
required in Proportion thereunto, then the ſixth Proportion Inf 
is ſaid to be found out by the Double Rule of Three, as in 
the Queſtion following, vis. 7 _ | 

If 100 J. in 12 Months gain 6/7, Intereſt, how much vil 

75 l. gaining Months ? _ 
3. Queſtions in the Double Rule of Three, may be 1 

ſolved either by 2 Single Rules of Three, or by 1 Single Fe i 
Rule of Three, compounded of the five given Numbers; 
4. The Double Rule of Three, is either Direct or elle fi 


Inverſe. 5 | 4 
5. The Double Rule of Three Direct is, when in 5 tb 
given Numbers, a ſixth Proportionable may be found out by 
two Single Rules of Three Direct. : my 
- 6. The five given Numbers in the Double Rule d 
Three Direct confiſteth of two Parts, viz. A Suppoſition, 
and ⁊2dly, of a Demand; the Suppoſition is contained it fer i 
the three firſt of the five given Numbers, and the Demand upp. 
lies in the two laſt ; as in the Example of the ſecond Rul Flee 
of this Chapter, viz. If 100 J. in 12 Months gain 6 J. I. ie de 
tereſt, what will 751. gain in 9 Months? Here the Suppo I; 
fition is expreſſed in 100, 12, and 6, for it is ſaid if 100% po 
in 12 Months gain 6. Intereſt: and the Demand lieth in Jad th 
75 and q, for it is demanded, How much 75 J. will gain in der, 
9 Months. | | | D 
5. When your Queſtion is ſtated, the next Thing will Jardin 

be to diſpoſe of the given Numbers in due Order and Pla ful fi 
as a Preparative for Refolution : Which that you may dd word 
Firſt, Obſerve which of the given Numbers in the Supp# J/iich 
fition is of the ſame Denomination with the Number e I h 
Quired, for that muſt be the 2d Number, in the firſt Oꝶ ue o 
ration, of the Single Rule of Three, and one of the ots Fil an, 
Numbers in the Suppeſition, it matters not which, u tion 
be the firſt Number, and that Number in the Demi, ie 
which is of the ſame Denomination with the firſt, muff de zl. 
the third Number; which three Numbers being 1 weth 


Cs 645 * . * 
Bo, . 


* 
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ſaced, will make one perfect Queſtion in the Single Rule 

cn Three, as in the forementioned Example: For, I con- 
ons ier, that the Number required in the Queſtion; is in the 
wa atereſt or Gain of 75 4. therefore that Number in the Sup- 
th ö $61 which is the Intereſt or Gain of 100 - - L199, 9 :;7S 

in Juſt. be the ſecond Number in the firſt Operation, and ei- 
in ler 100-07 12, fit matters not which, muſt beithe firſt Num- 
Ir; but I will take: 100; and then for the third Number, 
wil put that Number in the demand, which hath the ſame de- 
laminäation with 100, which is 75; for they both ſignify 
e 1+ bunds Principal, and then the Numbers will ſtand as you 


zin e in the Margin. 
bs. | But if I had for the firſt Number put the other Number 
r elle a the Suppoſition, viz. 12, which ſignifies 12 Months, then 
e third Number muſt have been'g, which 0 6 
in zone Number in the demand which hath the 722 2. 9 
ut by ine denomination with the firſt; viz. 9 Months, and they 
Jah and in the Margin. ne 
le d There yet remain two Numbers to be diſpoſed of, and 
ſition, lloſe are one in the Suppofition, and ano- 
ed i ber in the demand; that which is of the | 
man Ykppofition J place under the firſt of the 0 ib; 9 
Rule nee Numbers; and the other which is ; - * 9 
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ver e I how much will 75 Pounds require ? which by the 3d 
t Ope Jule of the 1 1th' Chapter I find to be direct; and by the 
e os Fil and 8th Rule of the 10th Chapter, I fend the 4th Pro- 
„ mil Þntional. Number to be 4 J. 105. ſo that by the foregoing 
ena, ige Queſtion, I have diſcovered how much Intereſt 
aul de. will gain in 12 Months: the Operation whereof fol- 
g. eth on the left Hand under the Letter A, and having 
pac} 3 diſco- 


4 4 * 
* by, | 5 l 7 > 
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diſcovered how much it will gain in 12 Menths, we my, 
by another Queſtion eafily diſcover how much it will gin * 
in 9 Months; for this 4th: Number, thus found, I put AM 
the Middle between the loweſt Numbers of the 5, aft“ 
| oy are placed according to the 7th Rule of this Chapter 
and then it will be a ſecond Number, in RS: tinP 0 

: m. J. . uÞ 
in the Rule of Three. The Numbers being 12 4 10 Ri 
the firſt and third Numbers being of one Denominartion, w] #0! 
both Months, and may be thus expreſſed, If 12 Months nt 
quire 40 J. 10 3. Intereſt, what will g Months require? A 
by the 3d Rule of the 11th Chapter, I find it to be the. 
rect Rule, and by working according to the Directions He 
down in the 7th, 8th, and gth Rules of the 10th Chapt Th 
I find the fourth Proportional Number to the laſt Singlecuef 0 
ſtion, to be 3 l 7s. 6 d: which is the fixth proportions Mo 
Number to the 5 given Numbers, and is the Anſwer to t be. 
general Queſtion. The Work of the laft Single Queſiionſh *! 
1 expreſſed on the right Side of the Page under the Laub 
B, as followeth ; 8 'F 
> 100 | —-6—75 


> HY 12 223 
If 100 6 —75 Then ſay, | © Fj 
: EY 75 | a m. I. 8. | 
— 5 If 12 4 10 
30 — 
42 N go Shil, . 
| . 1 
1100) 4150 (4—10 | 12 
4 | RY | 1080 Pen ö 
Rem- 50 — 12 210 = „ -2/ 
—_ 0: 12)9720 (810 (67 (67 (3 7 5 


loc) ioloo (100. 


. 
Facit 4 10 
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1 — 59 chat by the foregoin Operation J conclude, that if 
put ü in 12 Months gain 6. Intereſt, 75 J. will gain 3 J. 
10%, 6 4. in 9 Months, after the ſame Rate. 
apter de Anſwer would have been the ſame if 12 6 ᷣ X9 
ede 6 given Numbers had been ordered ac- 100 75 
ding to the ſecond Method, viz. as you 
10 © im the Margin. | JR £4 | 
or firſt, I fay, if 42 Months gain q J. what will 9 
Months: gain? This Queſtion I find to be direct, by the 20 
Je of the 11th Chapter, and by the 7th and 8th Rules of 
x 10th Chapter, I find the 4th proportional Number to 
de three to be 4 J. 105. „ 
Thus have I found out what is the Intereſt of 100 J. for 
Months, and I am now to find the Intereſt of 75 J. for 
jon Months, to effect which, I make this 4th Number, found 
before, to be my ſecond Number in the next Queſtion, I 
if 100 f. require 4 J. 10s. what will 75/7. require? 
. 17 I find, by the ſaid 3d Rule of the 11th Chap- 
W Dire&, and by the ſaid 7th, 8th, and gth Rules 
150 2 10th Chapter, J find the Anſwer to be as before, viz. 
75. 6 4. | . 1 
Ihe Operation of this Rule in the following Queſtions, 
 nF{purpolely omitted, to try the Learners Capacity. 
ef. 3. A 2d Example in this Rule may be as follow- 
iK. A Carrier received 42 Shillings for the Carriage 
oo Weight 150 Miles, I demand how much he ought to 
Five for the Carriage of 7 C. 3 fra. 416. 50 Miles at that 
Jute? Ln. 369. A, f 
Ie. 4. A Regiment of 136 Soldiers eat up 351 Quar 
Fiof Wheat in 108 Days, I demand how many Quarter 


» 


Pence} Wheat 11232 Soldiers will eat in 56 Days at that Rate? 
| 1404 Quarters. =» | „ 
I. „ %%. 5. If 50 Acres of Graſs be mowed by 24 Men in 


Days? An/. 480. | | 

Weſt. 5. If 48 Buſhels of Corn, or other Seed, yield 

„ e Buſhels in a Year, how much will 240 Byſhels yield in 
I lears at that Rate? That is to fay, if they were ſowed 
J se Zuſhels every one of the 6 Years? Au. 17280 Buſhels, 


Weſt. 


4 = 1 5 : 


—_— 


., f > Shilling porn Wages of 8 Men fr 1 
Bas, what, will be the Wages of 32 Men for 24 Dae t. 
An feuer. 768 Shillings, or os 38 4. 81 p 


__. Quef. 7. If 14 Hories eat 46 Buſhels of Provender ina 
Days, how many Buſhels will 24 Horſes eat in 24 . 4 


| If 8 3 in one Day ſpend 48 Bazrak «f 
— * 1 demand how many Barrels 24 Cannons will gal. 
in 22 85 at that Rate? Anſ. 1728 Barrels. 
Queſt. g. If a Family conſiſling of 7 Perſons, there an 
drank out 2 Kilderkins of Beer in 12 Days, how mam 
Kilderkins will there be drank out in 8. Days, by anothe 
Family conſiſting. of 14 Perſons ? As 48 Galan, or: H 


4. Kilderkins and 12 Gallons. 


lg | 
10. An Uſurer put 75 J. out, to receive Intel 1 ( 
7 the ſame, and when-it had continued 9 Months, he te on, 
ceived for Principal and Intereſt 78 J. 7 5. 8 d. I demand xt 5 ˖ 
what Rate per Cent. per Annum, he received an 1 
67. . per Auna. 


CHAP. XIII. 


The Double Rule of Three Inverſe, | F. is 
1 pill b 
. E Double Rule as Three le is, ben a Que the 
ſtion in the Double Rule of Three is reſo:yed: | 30 
two 70 Single Rules of Three, and one of thoſe Single Rui þ 
falls out to be Inverſe, or requires a fourth Number! r 
Proportion reciproesl, for both Queſtions are never 1 0 
verſe. 1 + 
2. In all Queſtions of the Double Rule of Three, 
well Inverſe as Direct, you are in the Diſpoſing of ef 
given Numbers, to obſerve the 7th Rule of the 12th C 
ter, and in reſolving of i it by two Single Rules, obere 4 
make Choice of your Numbers for the firſt and ſingle M 
ſtions, | according to the Directions given in the ii 3 
the ſame Chapter, and in the Example 2 Via. 
Aue. 1. If 100 J. Principal in 12 Months gain 6 
Intereſt, what Principal will gain 3 J. 7s. 6 4. i 
Months? 3 


e 


2 
#2 a 


19, (up. 13. of Three Dired 173 


ſor z This Queſtion i is an Inverſion of the firſt Queſtion'of the - 


ch Chapter, and may ſerve for a Proof thereof. 
In order to a Reſolution, I diſpoſe of the 5 given Num- 


aj ing ſo dif) poſed, they wilt ano as followetli. 


els of * 100 9 RM F 

Fea 5 Or thus, if 77 

re 1 . 4K 
| oe - TY 

2othe a | 4 | 

,Ot2 Here obſerve, That accord- Firſt I fay, 


* the 8th Rule of the m 1 m 

2 Chapter, the firſt Que- 12 100 9 

fon, if you take it from the 12 

$j Numbers, as they are or — 1. . 

d or placed firſt, will be, of 7 1200 (133 6 

12 Months require 100 J. t | 

Fs Pincipa), what will 9 Months -g L. 6. 

| 4 mire to make the ſame In- Fait 133 6 8 
Keb: This, according to the 30 => 
| Rule of the 12th Chap- 

_ is inverſe, and the Anſwer —— 

my übe found, by the 2d Rule 30 

a Oe the 11th Chapter, 27 

ed d 5 65. 8 d. The 2d Que 

> Rulfs en then will be, If 6 /, Inte- 3 

nber ft require 133 J. 6s, 84. 20 

ver! Fincipal ; how much Princi- 9) 60 (6 5, 

will 3 J. 7s. 6d. require? 54 

bis is a direct Rule, and the 


16 4 

7 he rer in a direct proportion 8 

10 See the Work. — | 
9) 72 (8 d. 


* 72 


© 


in ers, according to the gth Rule of the laſt Ghaper and 


. 7 N 4 2 
0 11 . 
_— ba ys 
Wc. * 
, — 5 

II 


120 he Double Rule Chap. 14, | 
F *  Thas Lap.,: «-- -— ..: 
8 * I. 8. d. ; ; : 3, d. ED” Sa 
OS a: 20 15 of + 
1440d. 2666 67 1 
T y 
5340 140 s 
a 2666 67 : 
32000 310d. fi 
— . 
M 

320000 
256 55 45 
— —24lo 3 Pa 
| 14410) 259200010. 1800014 d. or 75 1. 30 
14 168 5 "= 5 
. bm 

1152 3 

„ 1 


So that by the foregoing Work Ifind, that if 6 J. Inte 
reſt be gained by 100 J. in 12 Months, 3 J. 17 5. 6 d. wil 
' be gained by 75 in ꝙ Months, 5 4 
But if the Refolution had been found out by the Num- 
ber as they are ranked in the 2d Place, than the Second N l 
| Queſtion in the Single Rule would have been Inverſe, ad ne 
the firſt Queſtion Direct, and the Concluſion the ſame wil 1 
the firſt Method, viz. 75 II]. Wa 

Rueft. 2. If a Regiment conſiſting of 939 Soldiers, cat} M 
eat up 351 Quarters of Wheat in 169 Days, how ma fg. 
Soldiers will eat up 1464 Quarters in 56 Days at that Rate 
Anſ. 11232 Soldiers. . 

Que. 3. If 12 Students in 8 Weeks ſpend 48 J. Id an 
mand how many Students will ſpend 288 J. in 18 Weener 
Au. 32 Students. x 8 oul — 


Y y 7 will 281 | ſerve 4 Students? Au. 144 dae 


* 


ers, 4, W r the: 8} 


If 481 ſerve 12 Students 8 Weeks, how many 


Queſt. 5 If when a Buſhel of When es 4d the 


I Penny-loaf weigheth 12 Ounces, I demand the Weipht of 


x {| the Loaf worth 9 d when the Buſhel coſt 10 8. As 36 


Ounces. 


Dueft. 6. If 48 Pioneers in 12 Days caſt a Trench 14 
Yards long, how many Pioneers will Aſt a Trench 168 yds | 


# Jon in 16 Days? Av/., 252 Pioneers. 


| ame Rate? Av}. 241 per Tun. 


Que. 8. If when Wine is worth wine 7 


many Days will 8 Men mow 24 Acres? Auſ. in 6 Da 


wake their Product the firſt term in the Rule of 
her in the third 


weft. 7. If 12 C weight being carried 100 Miles, cot 
31 118 1 deſire to know how many C weight may be Car- 
ried 150 Miles for 121 128 at that Rate? nf, 18 C. 
er Tun, 201 
worth is ſufficient for the Ordinary of 100 how man 
Men{will 4 1 worth * when it is worth 24 1 per Tun 


| 4n/. 25 Men. 


Veel. 9. If 6 Men i in 24 Days mow 72 Acres; in how 


Due. 10. If when the Tun of Wine is worth 3ol t A 
Men will be ſatisfied with 201 worth, I deſire to know what 
the Tun is worth, when 41 worth will POM 25 Men at the 


HP. XIv. 


"The Rule of Three compeſed of Five Numbers, 


HE Rule of Three compoſed, is when Queſtions 
wherein there are 5 Numbers given to find a Sixth in 


* Miri thereunto, are reſolved by one Single Rule of 


Three compoſed of the 5; given N „ | 
2. When Queſtions may be performed by the Double 


[Rule of Three Direct, and it is required to reſolve them by 


the Rule of Three compoſed ; firſt order or rank your 


__ according to the 7th Rule of the 12th Chap. then 


The Rule is, © 
| Multiply the terms or Numbers, that ſtand one over 
Doe other in the firſt Place, the one by the other, and 


the terms that ſtand one over che 
ce, and — their Product for the 
N 3d 


Direct; then multipl th 
a 


- . RV 
1 ” . 
4 
. 
- 
= * 


122 The Rule of Three, &c, Chap, 14. 
5 Term in the Rule of Three Direct, and put the middle. 
Term of the uppermoſt for a ſecond Term; then having 
found a 4th Proportion Direct to theſe Three, this 4th Pro- 
portional ſo found ſhall be the Anſwer required, 8 
So the firſt Queſtion of the 12th Chapter being propoſed, 
wiz, If ioo |. in 12 Months gain 61. Intereſt, what will 
751. gain in 9 Months? The Numbers being marked, or 
placed, as is there direfted and done, „„ 
Then I multiply the two firſt Terms, 100 and 12 the ene 
by the other, and their Product is 1200 for the firſt Term; 
then I multiply the two laſt Terms 75 and together and | 
their Product is 675 for the firſt Term. Then I ſay, as 1200 | 
is to 6, ſo is 75 to the Anſwer, which by the Rule of Three 
Direct, will be found to be 31. 7s. 6d. as was before 
found. | EE + 
3. But if the Queſtion be anſwered by the Double Rules 
of Three Inverſe, then, having plac'd the five given Terms 
as before, multiply the lowermoſt Term of the firſt Place, 
by the uppermoſt Term of the third Place, and put the Pro- 
duct for the firſt Term, then multiply the uppermoſt Term 
of the firſt Place, by the lowermoſt Term of the third Place, 
and put the Product for the third Term, and the ſecond 
Term of the three higheſt Numbers for the middle Term to 
thoſe two; then if the Inverſe Proportion is found in the 
uppermoſt three Numbers, the fourth proportional D irect 
to tbeſe three ſhall be the Anſwer. So the firſt Queſtion to 
the 13th Chapter being ſtated, vi. If 1001. Principal in 
12 Months gain 61. Intereſt, what Principal will gain 31, 
28, 6 d. in 9 Months ? State the Numbers as there diredled 
in the firit Order, vi. 


- 


m. 7 m. 

12 100 9 

I. © © © 
6 


| | 2 | 5 
Then reduce the 61, and 31. 78. 647 into Pence, and the 
64, is 144d. and 3I. 7s. 6d. is 810d. then multiply 1440 
by 9, the Product is 12960 for the firſt Term in the Rule of |. 
Three Dire&, and multiply 810 by 12, the Product is 1720 
for the third Term; then I ſay, as 12960 is to 1301. fois 

720 to the Aniwer, wiz. 751. as before, But, if the 
Terms had been placed after the ſecond Order, vix. 


* ; + 


* f q * > 
ob 3 1 
os « & 1 4 
w » B i 
© 
- g * 


5 


" „ 
3 6 48 100 3 7 hs 


Then the Inverſe Proportion is found in the loweſt Num- 
bers, and having compoſed the Numbers for a ſingle Rule 


f Three, as in the ſecond Rule foregoing ; then the An- 
wer muſt be found by a ſingle Rule of. Three Inverſe ; for 


_ here it falls out to multiply 8 10 by 12 for the firſt Number, 


1440 by 9. for the third Number;; and then you muſt ſay, 
As 9720 is 1001, ſo is 12960 to the Anſwer, which by In- 
verſe Proportion will be found to be 751. as before, * | 

The Queſtion in-the 12th and 13th Chapters may ſerve 


ſor thy farther Experience. 


| r. XV, 
Single Fellowſhip. 


Ellowſhip is that Rule of Plural Proportion, whereby we 
ballance Accounts depending between diverſe Perſons, 


| having put together a general Stock, ſo that they may eve- 


ry Man have his proportional Part of Gain, or ſuſtain his 
proportional Part of Loſs. 3 2 
2. The Rule of Fellowſhip is either Single, or it is 
Double. | 1 
3. The Single Rule is when the Stocks propounded are 


mm Numbers, without any Reſpect or Relation to Time, 


each Partner continuing his Money in Stock for the ſame 


Time, | 
4. In the Single Rule of Fellowſhip, the Proportion is, 


as the whole Stock of all the Partners is in Proportion to 


the total Gain or Loſs, ſo is each Man's particular Share 


do the Stock, to his particular Share in the Gain or Loſs. 
Therefore take the Total of all the Stocks for the firſt 
Term in the Rule of Three, and the whole Gain or Loſs 
bor the ſecond Term, and the particular Stock of any one 


of the Partners for the third Term; then multiply and 
divide according to the ſeventh Rule of the gth Chap- 
ter, and the fourth proportional Number is the parti- 


' cular Loſs or Gain of him whoſe Stock you made your 
= G 2 85 {cond 


' 
=—A M8 


124 Single Fellowſhip, Chap. 15, | 
ſecond Number, wherefore repeat the Rule of Three az 
often as there are particular Stocks or Partners in the Que- 
ſtion, and the fourth Terms produced upon the ſeveral Ope-„ 
 - rations are the reſpective Gain or Loſs of whoſe particulaa 
Stock given,” as in the Example following. CS 
*  Bueſt. 1. Tivo Perſons, vg. A and B bought a Ton of 
Wine for 20/. of which A paid 12 J. and B paid 8 J. and 
they gained in the Sale thereof 5 /. now I demand each Man's 


Blhare in the Gains, according to his Stock. 


Firſt, I find the Sum of all their Stacks, by adding them 
+ together, viz. 12 J. and 8 J. which are 20 J. then 
according to this Rule, I ſay firſt, if 20 J. (the 12 
Sum of their Stocks) require 55 l. the total Gain, 8 
how much will 12 l. (the Stock of A) require? J 
Multiply and divide by the 7th Rule of the gth 201. 
Chapter, and the Anſwer is:3.1, for the Share of = © 


A in the Gains; then again I ſay, if 20 l. reguire 5 l. 
What will 8 I. require? The Anſwer is 2 l. which is the 


on 2. joint Adventure, A put into the common Stock 78k 


Gain of B, ſo I conclude on the Share of A to the Gain 
zs 31. and the Share of B in the Gain is 21. which in all 
f | :ts 54, | 


7 
* 


J. * 
If 20 5 12 
: | 12 


£7 by Pp 24) 40 (2 J. i $ * ; 
2ueft. 2. Three Merchants, wiz. A, B, and C, enter up- 


B put 117 J. and C234 J. and they find when they make up - | 
their Accompts) that they have gained in all 2647. now 


defire to know each Man's particular Share in the Gain. . 


=_ 
4 pw 


N 5 
N 0 8 AY I 
. 1 | | 
1 „ , = YH 
+: 3 | 
© * ＋ 
* 


* 


5 | : 


& Ring, = 105 © . 


8 —— $ 3,7: - = . 
: 144 | 8 


ee Gain or Loſs, then the Work N 


esp 15. * Single Fellowfoip. "as. 
5 Firſt, I add their particular Stocks together, | „ 
* * their Sum is 429 J. then ſay, If 429 J. gain - — ul 


: Shin m 264 


3. Four Partners, vis. A, B, 0. art 'D, amongſt 


| 855 built a Ship, which coſt 1730 J. of which A paid 3467.” 
B 519 1. C 692 J. and D 173, and her Freight for a certain MM 
Voyage is 370 J. which is due to the Owners or Builders, 1! 
demand each Man's Share therein according to his Charge- 
in Building her. . 


An fever, AY 74 nh 

111: 1 N 

C148 Ye 
D) 37 


—— — 90 
der 


Nel. 4. A, B. AF 0 enter into Partnerſhip for 2 cer- 


tain Time. A put into a common Stock 364 J. B put in 


482 J. C put in 500 J. and they gained 867 J. Now I de 


mand each Man's A in the Gain, en to his 
wag — „ / 
A 5 09 347377 
C322 oo 31345 


Wü 04 


Sum 867 
5. To prove the single Rule of Fellowthip a each 


" Man' s particular Gain or Loſs together, (The Proof of the 


Rule of fingle Fellowſhip) and if the total Sum is —_— to the 


t otherwiſe it is erroneous. Example, In the firſt Get 


1 1 on of this Chapter, the Anſwer was, that the Gain 0 A was 
1 F 34. and the Gain of B 2 /. which added together, makes 5 “. 


Gi: x 


n to the total Gain given. 


Ko 
Ld 1 
; 15 


1 
T7 


4 2641, what will 781. gain 3 and what 117 4 - 3 = 
nnd what will 234 (the Tocky of A, B, and C)"  ' whe. © ! 
ain? Work by the three ſeveral Rules 0 — 

Free, and you ill find _ 7 | Sum 429 


5 — 5 _ 


3 
* 


126 Double Fellowſhip. Chap. 16. 
If in finding out the particular Shares of the ſeveral Part- 
ners, any Thing remain after Diviſion is ended, ſuch Re- | 
mainders muſt be added together, they being all. FraQtions o 
the ſame Denomination, and their Sum divided by the com- 
mon Diviſor in each Queſtion, viz.” The total Stock, and the 
Quotient added to the particular Gains, and then if the to- 
tal Sum is equal to the total Gain, the Work is right, other- 
wiſe not. | 5 FCC 
As in the 4th Queſtion, the Remainder were 354, 62, 
and 930, which added together make 1346, which divided 
by 1346, the Sum of their Stocks, the Quotient is 1 d. 
Which I add to the Pence, c. and the Sum of their Share 
is 8971. equal to the total Gain, wherefore I conclude the 


Work is right. mW 


Double Fellowſhip. 


T YOuble Fellowſhip, is when ſeveral Perſons enter into 
| D Partnerſhip for unequal Time ; that 1s, when every 
Man's particular Stock hath Relation to a particular Time. 

2. In the Double Rule of Fellowſhip, multiply each par- 

_ ticular Stock by its reſpective Time, and having added the - 
ſeveral. Products together, make their Sum the firſt Number 
or Term in the Rule of Three, and the total Gain 6r Loſs -: 
the ſecond Number, and the Product of any one's particu- 5 

lar Stock by his Time, the third Term, and the fourth Num- 

ber in Proportion thereunto is his particular Gain or Loſs, 

whoſe Product of Stock and Time is your third Number. 
Then repeat, as in Single Fellowſhip, the Rule of Three 

as often as there are Products, or Partners, and the four 

Terms thereby invented, 5 va Sms on required. © «@ 

| 5 Example. 5 33 

Oueſt. 1. A and B enter into Partnerſhip; A put in 401. 
for 6 Months, B put in 75 l. for 4 Months, and theß 
gained go I. now I demand each Man's Share in the Gain, 

Proportional to his Stock and Time? Anſeuer. A 20 l. B 
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Chap. 16. Deabl⸗ Fillnofip, 127 „ 
To reſolve this Queſtion ; 1 firſt multiply the Stock of A 1 


wiz. 401 by its Time, 3 Months, and -7 


and the Prodnct is 120; then multiply the 41. 4 


Stock of B by its Time, vix. 751 by 4. 40 75 


Three Direct I ſay, as 420, the Sum of MET 
the Product, is to 70, the total Gain, ſo — — 
is 120, the Product of A his Stock and Sum 420 
Time, to 20 J. the Share of A in the 


Gains. Then I ſay again, as 420 is to 70, ſo is 300 the 

F- Product of B his Stock and Time, to 501. the Share of B 
in the Gains, and that each is to have for his Share. - 
Queſt. 2. A, B, and C, make a Stock for 12 Months, 
A put in at firſt 3641 and 4 Months after that he put in 4ol 
B put in at firſt 408 J and at the End of the 7 Months he 
took out 861 C 7 in at firſt 1481 and 3 Months after he 
put in 861 more, and 5 Months after that he put in 1001! 


more, and at the End of 12 Months their Gain 1 is found to 
be 1436 1 I defire to know each Man's Share in the Gains, 


according to his Stock and Time. ; 
| Firſt, I conſider that the whole Time of their Partner- 
ſhip is 12 Months. Then J proceed to find out the ſeveral 


Proquets, or Stock and Time as followeth. 


A had at firſt 364 1 for 4 Months, wherefore that Produ = 
145 


Then he put in 401 which with the firl Sum 


makes 4041 which continued the Remainder of the 


Time, viz. 8 Months, and that Product is ——— 3232 
The Sum of the Products of the Stock and Time. end 
Of A — 4688 
B had 4081 in 7 Months, whoſe Product is 2856 
And then took out 86 1 therefore he left in Stork: i= 
| 322 which continued the reſt of the Time, ix. 4 
Months, whoſe Product is 1610 


The Sum of the Produt̃ts of the Stock and“ Time — 
oy B ig— —— 4466 


put in 148 1 for .3 Months, , whoſe e Product be- — 


ing it lied d 5 444 1 


4 : 


and it produceth 300, which I add to the _ 3 «1 28 | ] 
Product of A, his Stock and Time, and -—— I ——— ,v 
me Sum is 420. Then by the Rule of A 120 B 300 i 


1 
17 


ö 


n Double Fllowſtip, Chap 16 


Then he put in 86 1 which, added to the firſt 
(viz. 148 J) makes 2341 which lay in Stock 5 

Months, and their Product is — 
Then he put in rool more, ſo then he had in 
Stock 3341 which continued the Remainder of 
the Time, 4 Months, which multiplied together, 5 
produces — 1336 


The Sum of the Product of the were and —— 


of 1 — — — 2980 
3 e a 4406 

133 =} _ | e 

The total Sum of all the products. —— 4 : 


Then I ſay, as 12104 is to 1426, the total Gain, ſo is 
4611 to the Share of A in the total Gain, c. go on as in 


the foregoing Examples, and you will find their Shares in the | 


Bain to be as followeth, eh Anſwer, 


03 6.7123 | 
2 TSF = 19 -0:;4757 -* 


+349 19 812 fes 


00 © 


0. 3. Three Grafien, - x B, and C, take a | Piece of 


Ground for 461 10s in which A put 12 Oxen for 8 Months, 
B put in 16 Oxen for 5 Months, and C put in 18 Oxen for 
4 Months; now the Queſtion is, what each Man ſhall pay 
of the 461 10s for his Share in * — 5 


Anfwer, | 
A | 18 o 
23 tale Jos oo 
C 13 ; 


The Proof of this Rule is the ſame with that of Single 
L Fellowſhiv, laid down in the 5th Rule of the 1 5th Chapter; 


and note, that 
If a Loſs be ſuſtained inſtead of a Gain among Partners, 


be for equal or unequal time. 


N 


every Man's Share to be borne in the Loſs, is to be found 
after the ſame Method as their Gain, whether their Stockæͤe 


CHAP, 


£4 


„ TH ST WHUVU : 


1 = is 14 J. 8 5. as — by the Work following... 
F: Por, 


c A P. XVII. 
Aligation M edial. 


HE Rule of Alligation is that Rule in Plural pro- 
portion by which we. reſolve Queſtions, wherein 
is a Gmpoſition or Mixture of diverſe Sim ples, as alfo it 


is uſeful in Compoſition of Medicines, both for Quantity; 
Quality, or Price: and its ſpecies are two, vix. Medial 
and Alternate, 


2. Alligation Medial, is, when having the ſeveral Quand 


| tities and Prices of ſeveral Simples propounded, we dif- 


cover the mean Price or Rate of any Quantity of the 


Mixture compounded of thoſe Simples, and che Proportion 


is, 
As the Sum of the Smples to be mingled is to the total Va . 


ue of all the ſimples, ſo is any Part or Quantity of the Com- 


poſition or Mixture to its mean Rate or Price. 
Queſt. 1. A Farmer mingled 20 Buſhels of Wheat at 55. - 
per Buchel, and 36 Buſhels of Rye at 3 5. per Buſhel, Witn 
40 Buſhels of Barley at 2 3. per Buſhel, now I deſire to know _ 
what one Buſhel of that Mixture is wort?) | 
To refolve this Queſtion, add together the given 
tities, and their Value, which is 96 Buſhels, whoſe total 


Buſhels ä | N 7: 7. 

20 of Wheat, at 5 5. per Buff, is 3 

36 of Rye, as 3s. per Buſhel, ® . 5 8 

| 49 0 of Barley, at 2 5s. per Buſhet, is 4 © 

The Sum of — — — 

ir given 96, and their Value is, ; 14 8 
3 Ruantitiesis 


Then ſay, by the Rule of three Direct, if 96 Ys 


' e or is. worth 14 J. 8 5. what is one Babel worth ? 


ws 5 Buſh- - 


SY] f 


130 Allgalion Medial, Chap. 17. 
96 80 


| 0, - | 
2 96) 288 (35. 
FVV 
5 0 Facit 3 8. per Buſne. 
Que. 2. A Vintner mingled 15 Gallons of Cafiary at 
8 5. per Gallon, with 20 Gallons of Malaga, at 7 5. and 6. 
per Gallon, with 10 Gallons of Malaga, at 65. 84. per 
Gallon, and 25 Gallons of White wine at 4 s. per Gallon. 
Now I demand what a Gallon of this Mixture is worth? |} 
Work as in the laſt Queſtion, and you will find the Anſwer ! 
to be 65. 2 d. 2 grs. . 33 „„ 
Queſt, 3. A Grocer hath mingled 3 C. of Sugar at 566. 
per C. with 3 C. of Sugar at 3 J. 145. 8 d. per C. and witk 
56. at 11. 175. 4 d. per C. I deſire to know the Price of 
2 C. aut. of that Mixture? IIS e 
ae i e e 
3. The Proof of the Operation, is by the Price of any 
Quantity of the Mixture, to find out the total Value of the | 
whole Compoſition, and if it is equal to the total Value of 
the ſeveral Simples, the Work is right, otherwiſe not. (The || 
' . Proof of Allig ation Medial.) As in the firſt Example, the JF 
Anſwer to the Queſtion was that 3 s. is the Price of 1 Buſne; 
'  wherefore I ſay, by the Rule of Proportion, if 1 Buſhul be 
3 5. what is 96 Buſhels ? Anſewer 14 J. 18 5. which is the |} 
total Value of the ſeveral Simples: Wherefore the Work is 


right, | 
HAP. XVIIL: 0 
Ali gation Alternate, © + |} 4 
1. A Uigation Alternate is, when there are given the par- t 

. ticular Prices of ſeveral Simples, and thereby we 
diſcover ſuch Quantities of thoſe Simples, as being mingled | t 
together, ſhall bear a certain Rate propounded. "> 


18 
3 * 
7 * 
1 1 
i 8 2 & 2 


2. When ſuch a Queſtion is ated, Be the. given Pri- 


ces of the Simple one over the other, and the propounded 5 ö 
Price of the Compaſition —_ them in ſuch Sort, thatit . ³ 


may repreſent a Root, and thep as ſo many Branches ſpring- 
ing from it, as in the following Example. l 
Pueft. 1. A certain Farmer is deſirous to mix 20 Buſhels 


I of Wheat at 5 s or 60d per. Buſhel, with Rye at 38 or 7 


36 4. per Buſhel, and with Barley at 2 s. or 24 d. per Buſhel, 

and Oats at 1s, 6 d. per Buſhel, and deſireth to mix ſach a i 

| Quantity of Rye, Barley, and Oats, with the 20 Buſhels of | 

Wheat, as that the whole Compoſition may be worth 2% | 
84. or 32 d. per Buſhel. 


The Prices of the Simples being placed according to the 


ua Rule (with the Price of the Compoſition F as a 
KRoot to them) will ſtand as followeth. 


60 Pence 


* 3. Having thus placed ha given Nine yon are to Ink ä 


the ſeveral Rates of the Simples one to the other, by certain 


1 Arches, in ſuch Sort, that one that is leſſer than the mean 
Rate, may be coupled to another that is greater than the 


mean Rate; ſo the Queſtiom laſt propounded will ſtand. 
1. Ti bus, 2. Or thas, 3. Or thus, 8 


60 65 * 5 | 

<<: gb 36 330 SE 

32 24 ; 2. 24 40 | 
= „ 18 8 


4. Then take the Difference between the Root and the 


1 ſeveral Branches, and place the Difference of each againſt 
the Number or Branch with which it is coupled or linked, 
and having taken all the Differences and placed them as a- 
foreſaid, then thofe Differences ſo placed will ſhew you the 
N amber of each Simple to be taken to make a Compoſition 


to bear the mean Rate propounded. 
So the Branches of the laſt Queſtion being linked toge- 


ther, as in the Manner, I ſay; the Difference between 32 


and Go, is 28; which I put againſt 18, becauſe 60-18 
linked with 18, and the Difference between 32 and 36 is 


+ which I put againſt 24, becauſe 36 is linked or © 
| coupled | 


— : 
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coupled with 24, then I fay, the dif- 


12 between 65 and 24 is 8, which 
place againſt 36, for the Reaſon a- 


| 2 I fay, the difference be- 
tween 32 and 18 is 14, which I place 


place againſt 60; and then the Work will ſand as you fe 


in the Mrrgin. 


res made of 14 bull of | 


| Wheat at 9d per buſhe), and 8 buſhels of Rye at-36 d. per 


' buſhel, and 5 buſhels of barley at 24 d per buſhel, and * 
buſhels of Oats, at 18 d per buſhel, will bear the mean price 
of 32 d or 25s 8.d per buſhel. And here obſerve, that in 
the Compoſition there is but 14 buſhel of Wheat; but 1 

would mingle 20 buſhels, and this Kind, or rather Caſe, of 


Alligation Alternate, wiz. when there is given a certain 
Quantity af one of thoſe Simples, and tite quantities of the 


reſt ſought to mingle with this. given quantity, that the. | 


whole may bear a Price propounded, is called che Allegation 


And the Proportion to find out the ſeveral quantities to be 7; 


mingled. with the.given quantity, is thus. 
uy the difference annexed to the branch, that is, the va» 


f os of an Integer of the given quantity, is to the other par. 


ticular differences, ſo is the quantity given to the ſeveral 


Huantities required. 
So here, to find how much Rye, barley, and date; muſt 


© be: mingled with the 20 buſhels of, Wheat, I ſay, by, the 


Rule of Three Direct, if, 14 buſnels of Wheat: require 8 bu- 


34: z$ buſhels of Rye. 


Again, If 14 Buſhels of Wheat require 4 buſhels of Bar- 
ley, what will 20 buſnels of Wheat require? An/. $14 2 bu- 
eat re- 
|  quire 28 bufhels of Oats, what. will 20 buſhels of Wheat 
require ? af, 40 buſtiels of oats. | 


bels of Barley. Again I ſay, If 14 buſttels of W 


Ard now I ſay, that 20 buſhels of: Wheat mingled: with 
buſhels o Rye, and 5 14 buſhels of barley, and 40 


OP 
3 of oats, each bearing "the Rate as aforeſaid, will 
C make a e or Heap of pc —_— — 32d 15 


* 
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e ee e 


thels of Rye, what will 20 buſtiels of Wheat require? Anſ. . 
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But if the Branches had been couplied according to the 
ſecond Order, or Manner, the Differences would have 


1 been thus placed, vix the Difference „„ | = 
between 33 and 60 is 28, which TI C60 | 8 
ſet againſt: 24, becauſe 60 is linked „) 36 5 E 


14 
RR 
and e is 8, which I ſet againſt 60 ;- then the Difference 
between 3a and 18-15-14; which I. ſet againſt his Yoke fo 
low 36 ; and then I conclude, that if you mixt 8 Buſhels of 
Wheat with 14 Buſhels of Rye, 28 Buſhels of Barley, and + 
4 Buſhels . of, Oats, each bearing the aforeſaid Prices, the 


thereto, and the Difference between 3*Y 24 
32- and 36 is 4, which. I ſet againſt 18 


18 and the Differece between 32 


whole Mixture may be-ſold for 32 d. per Buſhel, as by the 
Work in the Margin. FO” 


> 


You ſee by this Work we have found how many Buſhels 


of Rye, Barley, and Oats, ought to be mixed with 8 Bu- 
ſhels of Wheat, and to find out how many of each ought 


to be mixed with 20 Buſhels of Wheat, I fay, as 1 is to 


14, ſo is.20 to 35: Buſhels of Rye. As one: is te 28, ſo is 20 


to 70 buſhels of barley. As 8 is to 4, ſa is 20 to 10 bue 


ſhels of Oats ; whereby I conelude, that if to 20 buſhels of 
Wheat I. put 35 buſhels of Rye, 70 buſhels of barley, and 
i0 buſhels of Gats, bearing each the aforeſaid Price per bu- | 
ſpel, that then a buſhel of this Mixture will be worth 32 4 
or 23. 8d. — a ö | 


And if. the branches had been linked, as you ſee in the 


_ 3dPlace, where each branch bigger than the root is link'd 


to two that are leſſer than the root, then in this Caſe you 
muſt have placed the ſeveral Differences between the root 
and branches, againſt thoſe two with which each is coupled 
at firft, the Difference between 32 and 60 is 28, which L 


ſet againſt. 24 and 18, becauſe it is coupled with them 


-- 3 $0> | 14 | 22 
E 24 64 28 4 3 
18 1281 4133 


both, then the Difference between 42 and 36 is 4 which 
L ſet likewile againſt 3, and 18, becauſe 36 is linked to 
them both, then the Difference between 32 and 24 is 8, 


S witich I put againſt 60 and 36, becauſe 24 is linked to 
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them both, then the Difference between 32 and 18 is 14. 


* which I put againſt 60 and 36, the Yoke fellows of 18. 


Laſtly, I draw a Line behind the Difference, and add the 1 


Differences which ſtand again each Branch, and put the 


Sum behind the ſaid Line againſt its proper Branch, as you 


fee in the Margin. 


And now by this Work, I find that 22 Buſhels af Wheat 5 


mingled with 22 Buſhels of Rye, and 32 Buſhels of Barley, 


and 22 Buſhels of Oats, each bearing the ſaid Price, will 1 


make a Mixture bearing the mean Rate of 32 d. per Buſnel. 
And to find how much of each of the reſt muſt be mingled 
with 20 Buſhels of Wheat; I ſay, 


As 22 is to 32, ſo Is 20 to 29 Buſhels of Rye. As 22 is : 


to 32, ſo is 20 to 19 ,7 Buſhels of Oats. - 

Whereby you ſee the Queſtions of Alligation Alternate, 
will admit of more true Anſwers than one ; for we have 
found 3 ſeveral Anſwers to this firſt Queſtion. 

The Proof of Alternate Parpial 


* Queſtions of Allegation Partial are proved the ſame Way 
with Queſtions in Alligation Medial, which you may ſee in' 


the third Rule of the 17th Chapter. 


Dueft. 3. A Grocer hath 4 ſorts of Sugar, wiz. of 12 J. 
pe, B. of 7 per Ib. of 6 d. per Ib. and of 4 d. per Ib. and 
would have a Compoſition worth 8 4. per Ib. the whole 
Quantity thereof ſhould contain 144 16. made of theſe four 


Sorts, I demand how much of each he muſt take. 


Queſtions of this Nature are reſolved by that es * 


gation Alternate, called by Arithmeticians Alligation Total, 
wiz. where there ta given the Sum and Price of ſeveral Sim- 


ples, to find out how much of each Simple ought to be taken : 


to make the ſaid Sum or Quantity, ſo that it may bear a cer- 


tain Rate propounded. 
To reſolve this Queſtion, I place the ſeveral Pieces of the 


Simples and mean rate propounded, and link them together, 
as is directed in the 2d and 3d Rules of this Chapter, and 


lace the Difference between the Root and Branches, accord- 


ing to the 4th Rule of this Chapter, which will then, ſtand. 


one of theſe 3 . vix. 


* 1 %* 
Firſt 
* 
— 4 
N 


c. 18. _— Mternate. 5 


i; Then add the foveral Diffirences - which 1 f 


have done, and the Sums of the firſt and ſecond Order are 
12 J. and of the zd, 24 J. as you ſee above. But it requi- 


red that there ſhould be 144 J. of the Compoſition, there- 


fore to find the Quantity of each Simple to make the whole 


Compoſition 144 J. Obſerve this general Rule, wiz. _ 
As the Sum of the Differences is to the ſeveral Differences; 
ſo is the Total Quantity of the Compoſition to the Quantity 


of each Simple. 


so to find how much of each Sort of Sugar T ought t to take 
to make 144 J. at 8 d. per 6. 

As 12 is to 4, ſo is 144 to 48 4. at ra d. per B. 

As 12 is to 2, ſo is 144 to 247. at 104. per tb. 

As 12 is to 2, ſo is 144 to 24 J. at 64. per Ib. 

As 12 is to 4, ſo is 144 to 48 J. at 8 d. per 1b. 
Whereby I find that 48 J. at 12 4. per lb. and 246 J. at 


10 d. per Ib. and 24 /b. at 6d. per Ib. and 48 J. at 4 d. per 
45. will make a Compoſition of Sugar containing 144 U. 


worth at 8 d. per lb. _ 
But as the Branches are linked in the 2d Order, the An- 


* will be 2446. at 12 d. per Ib. and 48 J. at 10 4. per 


Ik. and 48 15. at 6 4. per Ib. and 24 16. at 4 d. per Ib. to 


make the ſaid Quantity, and to bear & ſaid Price. 


And if you had worked as the Branches are linked from 


the third Order, then you would have found the Quantity 
of 36/5. of each. 


el. 3. A Vintner hath fur Sorts of Wine, vix. Canary 


———ů—ri—ͥ  - 


3 w- N 1 T 2 # : 
OE * bd, oe ms = ; 
C : 


:- 3 26 | Dans Alernate Chap. 8. 
at 10s per Gellen, Malaga at 11 s per Gallons Rheniſh- 
wine at 6s per Gallon, and White-wine at 4 s per Gallon, 
and he is minded to make a Compoſition of them all. of 60 1 
Gallons ; that they may be worth 5 per Gallon, 1 defire 
to know how much of 2 he muſt have? 
The Number of Terms being ranked according to the - 
ſecond Rule of this Chapter, the Branches will be linked 
as followeth ; but will admit of no other manner of cou- 


ling, becauſe that is one branch that is leſſer than the ” 
oot ; therefore all the reſt muſt be linked unto it; and | 


the difference between the Root ot 1 $45 
and the three firſt branches, VIV. . l 
10, 8, and 6, which are 5, 3, 5F 6 1 12 
and 1, muſt be ſet againſt 4. be- 34 5 31 |S 


cauſe they are coupled with it, 
and the difference between the root, wiz. 5 and 4 which | 
is 1; muſt be ſet againſt the 3 other, becauſe it is linked 
to them all; ſo I find that one Gallon of Canary, 1 Gallon | 
of, Malaga, 1 Gallon of rheniſh-wine, and 9 Gallons of 
White-wine, prized as above, being mingled together will 
will be worth 5 s per Gallon, the Sum being 11 Gallons; 
but there muſt be 60 Gallons ; whereof I fay, 1 
As 12 is to 1, ſo is 60 to five Gallons of - "RY 
As 12 is to 1, ſo is 60 to 5 Gallons of Malaga. 
As 12 is to 1, ſo is60 to 5 Gallons of Rheniſh. 
As 12 is to 9, ſo is 60 to og Gal. of White-wine, 
So that 5 Gallons of Dates,” 5 Gallons of Malaga, 5 Gal- 
Ions of Ideal and 45 of White-wine, mingled together, 
will — all '60- Galons worth 5-s per Gallon, which was 
. Tequir 
Que. 4. A Goldſmith hath Gold of four-ſeveral Sorts 
" of Fineneſs, wiz. of 24 Caracts fine, and of 22 Carats || 
' fine, of 20 Caradts fine, and of 15 Caracts fine. [Read Ch. 1 
8. Def. 2. of his Book. And he wonld mingle ſo much of Þ the 
x _— with Allay, that the whole Maſs of 28 Ounces of Gold | uff 
ingled, may bear 17 Caracts fine. I demand how much | 


* wa he aut take? The ad and 3d rules of this Chapter Þ tru; 
being obſerved ; for inſtead of the Allay I put © becauſe it fou 
bears no Fineneſs, but it makes a branch in the Operation, I zun 
the Terms miy be alligated, and the differences added by An 


any of theſe 4 ways min vix. | $22 
5 rut, 


ufficient for underſtanding the Rules of Alligation. 


Alligation Alternate. 
Firſt thus "2 e 
: 17 7717 


TE f 5 


2 
- 
Va. 
= 
O 


Thirdly thus, 6 1 
3 - 
. 

, 17 


24 
3 174 20 | # 
GR 15 77 J 3» 15 
| ©, > 3: | 


Sum 4+ 

Fourthly th us, 

24 2, 37, | 19-- 
22zR\ |2, 17,19 

17 20 | 2, g 17, 19 

2 | 15 8 7 Iz 3. | 15 

© 7, 5, 3» | 19 
i | Sum 87 „ 
More Ways may be given for the alligating or linking of 
the Terms in this Queſtion, but theſe, if welt practiſed, are 


. 


* * 


In Queſtions of Alligation total, the Anſwer is given 


| true, when the Sum of each of the Quantities of Simples 


found, (The Proof of Alternation Total) agrees with the 


dum or Quantity propounded ;. as in the laſt Queſtion, the 


Anſwer was 8 oz. 10 p. wt. of 24 Carats fine, 10 . 
22 CaraRts fine, ꝙ oz. 10 p. wt, of 20 Caradts fine, 4 of 


_ 
* t — [2 
3 
e 
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25 Carats fine, and 5 ox. of Alloy, which added together, 


Make 28 oz. the Quantity propounded. 
CHA? xXx. 
Reduction of Vulgar Fractions. 


H AT a Vulgar Fraction is, hath been already 

ſhewed, in the firſt Chapter of this Book, to which 

I refer the Reader to look cautiouſly into. | 

2. To reduce a Vulgar Fraction, obſerve carefully theſes. * 

following Rules. £7 1 
1. To reduce a mixt Number i into an improper Fraction. 
2. to reduce a whole Number into an improper Prad. D 


. 


On. 1 
3. To reduce an improper Fraction into its equivalent | K+ 
whole, (or mixt) Number. 7 
4. To reduce a Fraction into the loweſt Terms equivalent a 
to the Fraction given. 1 


5. To find the Value of a praction in the known parts of 
Coin, Weight, Meaſure, Ec, FN 
6. To reduce a Compound Fraction to a ſimple one of de al 
fame Value. =. 
7. To reduce diverſe Fractions having an unequal Deno- FE 
minations, to Fractions of the ſame Value, having an une - 

qual Denominator. 

8. To reduce a Fraction of one Denomination to another IF 
of the ſame Value. "IF 
I. To reduce @ mixt Number to an improper Fraion. * Won 
The Rule is, the 
! Multiply the Integer part (or whole Number) by the De. 77 
nominator of the Fraction (Vid. Chap. 1. Defin. 31.) and ge 
to the product add the Numerator, and that Sum place over Þ} nt 
'«the Denominator for a new N umerator, ſo this new Fraction I the 
125 be equal to the mixt Number given. As for Example. 

1. Reduce 18+ into an improper Fraction, multiply the 

| whole Number 18 by 7 the Denominator, and to the pro- 
duct add the Numerator 3, the Sum is 129, which put over 
| toe Denominator-7, and it makes +27 for the Anſwer as 5 — 
_ + 12 


* 
* 


* 


— 


} 2 Reduce , 1327 to an improper Fraftion, Facit 2378 

ady 3 Reduce 50 f f to an improper Fraction. Facit 7 
uch II. To rendce an "evbole Number into an improper Fra#iow. 

I The Rule is, multiply the given Number by the intends 

es Ne Denominator, and place the Product for the Namerator : 

I der it. [744. Chap. 1. Defin.] As for Example. | 
n. 1. Let is be required to reduce 1 - into a 'Fraftion, wht 

UA penbmina tor ſhall be 12. To effe N 


I 
„ vhich, I multiply 15 by the intended 1 
lent Denpminator (12) the product is 780 —— 
I wich I place over 12 f Numerator Za 
lent and it makes 12, which is equal to 15 Facit 14 2 15 
e u was requized* 3 as por. Nin. — 
$ of 180 


E. Reduce 36 into an improper Fradtion, whoſe Deno- 
the ninator ſhall be 26, Facit 28. 

15 Reduce 145 into an improper FraQtion, whoſe Deno- | 
od ninator ſhall be 16. Facit 68. . 5 
ne. III. To reduer an improper. Fraction into an equivalint 
FE whole or mixt Number. 
her The Rule is, divide the Numerator by the Denominator 

I and the F 2 is the whole Number equal to the FraQtis 
on, and if any thing remain, put it for a Numerator over 
the Diviſor. Example. 


05 1. Reduce 4 5 into its equivalent mixt Number, divide on 
Fn the Numerator 436 by the Denominator 8, and the Quoti- 


ent is 54, and 4 remains, which put for « Numerator ovey ; 
im the Diviſor 8, the Anſwer i is 547 +, a8 followeth, - 


le ; F 
— 5 a 8) : : . 
436 ee fag 
the 4 +* - 
, | FA, 1 . * 4 7 ” 'S. þ , s 9 . 
N 1 1 1 » n 4 * « % 
ro- | 
g 1 3 5 4 » 17 : * g 4 we * ; TI . « « # 
W : ; . 40 . 8 +. 4 f 7 a 18 *1 2 
year q 4 1 g # * o - : - N % 
7 ] ; 9 , dt SF þ . N 111 
7 3 A 5 WW E4 % 'F 7 > 6 Fa, a a 4 5 7 1 * : 5 » 
| ,” 83 . \ 
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3 4 : 
181 
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Ho The Reduriion of 
3. Reduce f 7? to a mixt Number. Facit 114,71, 


IV. To redude a Fradtion into its loweſt Terms equivalent. 15 
the Practice given. 8 7 


The Rule is, 1. If the Numerator and Denominator are 


even Numbers, take half the one and half of the other, as 
often as may be, and when either of them falls out to be an 
edd Number, then divide them by any Number that you 
can diſcover, will divide both Numerator and Denominator, 


without any Remainder ; and when you have thus proceed. 


ed, as iow as you can reduce tbem, then this new FraQion 
ſo found out, ſhall be the Fraction you-defire, and will be 
in Value to the given Fraction. | : 


Example 1. Let it be required to reduce 34 6 into its 


loweſt Terms. Firſt, I take 


the Half of the Numeretor 192 96 | 24 12 7 
4212104 


192, and it is 96, then half 336 | 168 | 84 | 
of the Denominators, and it | 


is 168, fo that it brought to 157, and next to 74, and by 


- Halfiing ſtill, to 47, and their half is 72, and now I can no 


longer half it, becauſe 21 is an odd Number, wherefore I 


2. Reduce 3455 to a mixt Number. Facit 231117 


* 


« 


try to divide them by 3, 4, 5, 6, &c. and 1 find 3 divides 
them both without any Remainder, and brings them 7, as 


- 


per Margin. 


80 1 conclude 2 thus found to be equal in Value to the | 


. 


given Erattion 13. + "45.9 
2. What is 444 in its loweſt Terms? Anſ. . 
2. What is 25 7% in its loweſt Terms? Auf. 11 
The beſt Way to reduce a Fraction in its loweſt Terms, 
is, by finding-a common Meaſure, viz. the greateſt Number 


that will divide the Numerator and Denominator without 


any Remainder, . and by that Means reduce a Fraction to its 


loweſt Terms at the firſt Work; and to find out this com- 
mon Meafure, divide the Denominator by the Namerator, I 


and if any thing remain, divide your laſt Diviſor by it; do 
ſo until you find nothing remaining : then. this laſt Diviſor 


fall be your greateſt common Meaſurer, which will divide 
both Numerator and Denominator, and reduce them both 


into their 1oweſt Terms at one Work. 


 Exam- 


3 - 


{ Mealurer, Fac. 


4 3 - 


„ (Chap. 16. Pulger Fraction 14 


© Exam. 4. Reduce ; 5 into its loweſt Terms by a common 
Meaſure ; to effeft which, 1 divide the Denominator 30g. 


I the N umerator 228, and there remains 76, then I divide 
„ F228 (che firſt Diviſor) by 76 (the Remainder) and it quotes 3, 


and nothing remains; wherefore the laſt Divſſor 76 is the 

common Meafure ; by which I divide the Numerator of the 

given fraction, viz. 228, it quotes 3 for a new Nimerator, 

ten L divide the denominator 304 by 76, and it quotes 4 for 

anew deneminator, ſo that now I have found 34 equal to: 33. 
5. Reduce 5564 into its loweſt Terms by a common 

Meaſurer, Fac. 11. 1 | 8 on | 
6, Reduce 23311 into its loweſt Terms by a common 

3 1 i . ; "Wy 


A Compendium. _ 


Note, That if the Numerator or denominator of a frac- 
tioh, and each with a Cypher or Cyphers, then eut off as 
many Cyphers from the one as from the other, and the re- 
maining figures will be a fraction of the ſame Value, viz. 
3409 will be found to be reduced to 31, by cutting off the 


7100 


wo Cyphers from the Numerator and denominator, with a 


daſh of the Pen thus, 418, and 258 will be #5, thus, 
7515, HG. . 3 


v. To find the Valu of 4 Fraftion in the known Parts, 
Hz of Coin, Weights, &C. PE 


The Rule is, Multipſy the Numerator by the Parts of 


the next inferior denomination that are equal to an Unit 
of the ſame denomination with the fraction; then divide 


that Product by the denominator, and the Quote gives you 
its Value in the ſame Parts you multiplied by, and if any 


Thing remain, multiply it by the Parts of the next infe- 
nor denomination, and divide as before; do fo till yeu 
Jean bring it no lower, and the ſeveral Quotients, will give 
oe the V 


alue of the fraction as was required; and if any 


it laſt remain, place it for a Numerator. over the former 
denominator. Som few Examples will make the Rule 
Plain, : | - fa 


172 3 8 Reduction f | iſ 2. 


1. What is the value ; ; of 4 1 
5 : Sterlin To anſwer this 27. HED 
geſtion, I multiply the nu- Multiply | „ 
merator 27 by 2c, the Shil- | 8 f | 
lings in. a Pound, the Product 209) 540 186 7d 133 
is 540, Which J divide by Nie yo et 
be Denomigator, and the 29 
votient is 188 and there 
remains 18, which I multi 250 
ply by 12 pence, and the pro- 232 
duct (216)I divide by the de- —— 
nominator 29, the Quotient Rem. (18) 
is 7d and 13 remains, which Mult, (12) - 
15 mal 7 by 4 KR — — 
n 35 52, which 1 „, 86 
Rin ide by. 20% the quati: 1, 
ent is 1 qr. and th ere remain- 5 — 
eth 23, which I put for a nu- 29) 216 7d 
merator over the denomina- 203 | 
tor 29, do find the value of —— 


to be 128 7 d ——..,,ͤͤ MY 
as by the Work in the Mar- Mult. 4 


gin, and after the ſame man- . 
ner are the values of theFrac- $9]. $2 (1535 
tions in the ſeveral Ezamples 3 Y 
following found out, 8 ——ů— — 
Rem. (23) 5 
>... 8 


Facit 18 1. 


| And ſo likewiſe you may find the value of any Fraftion, 
either in Weight or Time, Ec. 


VI. To reduce a Compound Fraftion to a Simple of the 


fame Value. 


+ What a compound Fraction is, hath been ſhewn in Chap- 


ter 1. Definition 24, and to reduce it to a Simple Fraction 
of ths ſame value. 


The Rule is, multiply the Numerator confinusliy, and 


place the laſt product for a new Numerator, then multiply 
the Denominations cantinually, and place the laſt Product 


| Sor a new'Denominator, So this Single Fraction ſhall be 
equal to the Compound Fraction, Example- | 


. 
1, 
Wo 


or 


Fraction 3; then I proceed to find a ne 
4 * Wo | > , 5 
4 V. 


1 1 
* 27 
* — vv 
— 5 
7 Fa 
8 


. 


Chap, 19. = Pulgar Duin. 143 
1. Reduce ; of ;; to a Simple Fraction. | 


S Multiply the Numerators 2, 3, and g together, they male 
Iz; for a new Numerator ; then I multiply the Denomina- 


tors 3, 5, and 8 together, and their Product is 120 for a 
Denominator, ſo the Simple Fraction is , 39, and cutting off 


he Cyphers, it is , }, equal to 4 by the 4th Rule following 


$ 3 

5 2 

8 i 5 - 2 p — 
120 30 


Facit 148, or 1, or 4. 


2. What is 3 of 5 of # of 12? Arn/. , or 7185 
or 53, in its loweſt Terms. 25 | 61 badf3ns 
3. What 18:31 of -13 of 35,..fef. die 
By this you may know how to find the Value of a Com- 
pound Fraction, vix. Firſt reduce it into a ſimple one, and 
then find out his Value by the 5th Rule foregoing. 
Example 4. What is the Value of 3 of 3, of 7 of a pound? 
Anſ. 10s 114d 1 gr. . x 31 | | 
VII. To reduce Frafions of unequal  Denominatians to Frac- 
tions of the ſame Value, having unequal Denomina tors. 
The Rule is, multiply all the Denominators together, and 
the Product ſhall be the common denominator. Then mul- 


tiply each Numerator into all the denominations except its 


own, and the laſt Product put for a Numerator over the de- 
nominator, found out as before: So this new Fraction is e- 


qual to that Fraction whoſe Numerator you multiply into the 


laid denominator. Do ſo by all the Numerators given, and 
you have your dem ũ I. F 
Example 1. Reduce 3 ; and ? to a common denomi- 
nator. Multiply the denominators 4, 5, 6, and 8 together 
continually, and put the Product 960 for the common deno- 
minator; then multiply the Numerator 3 into the denomi- 
nators 5, 6, and 8, and the Product is 720, which is a Nu- 
merator 960, found as before, ſq 555 is equal to the firſt 
w Numerator to 


. Reduction of L Chap. 19. 
new Numerator to che 2d fraction, viz. 4, and I multiply 

4 (into all the denominators) except its own, viz. into 4, 6 

and 8, which produceth 753 equal to 7, then multiply che 

Numerator into the denominetors 4, 6 and 8, the Product 

is 95 8 equal to 3. Then multiply the Numerator 7 into 

the denominators 4, 5 and 6, the Production is 248, equal | , 


to 7 , and the Work is done; fo that for +75 and 7 I have | 
213 0. 7&8 $800 and — p< Fe 


$603 o 90 . - t. 
. Reduce 120 2 24 and 15 in a common denominator y 

. I 2 0 a 1 
Facit 27 90» 768, An and 277. x7 , : a 
b 


VIII. To reduce a Fraction of one Denomination to another 1 


1. This is either Aſcending or deſcending. Aſcending 
is when a fraction of a ſmaller is brought to a greater deno- If. 
mination ; deſcending when a fraction of a greater deno- t 
mination is brought lower. 

2. When a 5 is to be brought from a leſſer to a I ** 

ter denomination, then make of it a compound fraction, 

A comparing it with the intermediate denominations between | n 

it, and that you would have it reduced to, then (by the 6th 

Rule foregoing) reduce your Compound to a kingle fraction, Ich 

and a Work is done. Example. as 
11. It is required to know what Pan- of a:Pound | 

lating 4 of a Penny 8? F 

To reſolve this, I confider that 1 d. is 11 of a Shilling, 25 
and a Shilling is 28 of a Pound; wherefore, 3 d. is 5 of | '0 

t of 28 of a Pound, which by the ſaid 6th Rule I find two | 
be 168 of a Pound Sterling of Engliſb Money. 

Jaeſt. 2. What Part of a Pound Troy weight is 
Penny-weight? Af. 3 ofs of 1, equal to 110 th 
z. When a fraction is to be brought from a greater wi a | Ba 
leſſer denomination, then multiply the Numerator by the int 
Parts contained in the ſeveral denominations betwixt it, and be 
the Parts you would reduce it to ; then place the laſt product 1 
over the denominator of the given fraction. Example, | 

2ueft. 4. I would reduce } J. to the fraction of 14. to the 
do ay I multiply the Numerator 3 by 20 and 12, the the 
Product is 720, which I put over the ae 5. it = 
makes 720 of 1 4. equal to #7. 2 E 

Le. 5 „ WhaſiPart of an Ounce Troy is 27 An 27 5 N 
r 3 oz, CH A 


Fog 


a Chap. 20. ; 


1 Fraction, it muſt firſt be * to a ſingle Fraction by 


e Har. 0-5 
Addition of Vulgar Fractions. 


1. VF your Fractions to be added have a common Denomi- 
nator, then add all the Numerators together, and place 


2 


their Sum for a Numerator to the common Denominator, 
which new Fraction is the Sum of all the given Fractions; 


and if it be improper, reduce it toa whole or mixt Number, 
by the zd Rule in the 2gth Chapter. 
Queſt. 1 What is the Sum of 22 ,2, 12, and 2357 
The Denominators are equal, viz. every one is 24 where- 
fore add the Numerators together, viz. 7, 9, 16, and 14, 
their Sum is 46, which put over the Denominator 24, it 
makes 7% the Sum of the given FraQtions, which will be 
reduced to the mixt Numbers 124, or 112. | A. 
2. But if the Fractions to be added have unequal Denomi- 
nators, then reduce them to a common Denominator by the 
7th Rule of Chapter 19, and then add the Numerators toge- 
ther, and put the Sum over the common Denominator, &c, 


as before in the laſt Example, 


Queſt. 2 What is the Sum of 3, 7, 1, 12 1 
The Fractions reduced to a common Denominator are 


3144, 38728, 2398, and £759; the Sum of their Numera- 


tors is 17084, which put over the common Denom. makes 


9ueft, 4 What is the Sum of 133, and 2457 
Firſt add the Fractions 3 and }, the Sum is 113, then add 


I the Integers 1, 13, and 24, their Sum is 38, and put after it 

I the Fraction 32, it is 3832, or it is 383? 2 
Queſt. 5. What is the Sum of 485, 646, and 1342 
Facit 12615. 3 Dit 5 


4. If any of the Fractions to de added is a Compound | 


the 


$ 2 . 2 * * „ N 
7 . * _ * 
= | be ES. 
/ a — 5 — 0 a 1 A; 7 358 
* ” * 1 


146 Subſtraction of 5 Chap. 10. | 


the 6th Rule of Chap. 19, and then add it to the reſt, ac- 
cording to the ſecond Rule of this Chapter. Example, 
Que. 6. What is the Sum of 4, 3, andJ of 3of 32 


Reduce 7 of 4 of { into a Simple Fraction, and it is 
2, Which reduce with the other two, and added, are 


10 
1.9 2 
271520 . 
 Bueft. 7. What is the Sum of 12 and 4 of 4 of 5? 
Anſ. 15. 5 3 
5. If the Fractions to be added are not of one Denomi- 
—_ they muſt be ſo reduced, and then proceed as be- 
are. | = . | 
Dueft. 8. What is the Sum of 3land 3 8. 8 
Of the given Fraction here, one is of a Pound, and the 
Other the Fraction of a Shilling, and before you can add 
them together, you muſt reduce 3 s to the Fraction of a 
Pound, as the other is, by the Rule of Chap. 19, and it 
makes 125 | then 4 and 125 1 will be found to be 3391 or 
3 by the 7th Rule of Chap. 19, and in its loweft Terms 
+ 321 by the fourth Rule of Chap. 19. | 
It would have heen the ſame, if by the latter Part of the 


$th Rule of Chap. 19, you have reduced }1 to the Fracti- 


on of a Shilling, which you would have found to have been 


2s which added to 3s by the ſaid 17th Rule of the laſt 
Chapter, the Sum is 158 24, which is equal to the Sum 


found as before, viz. 351 for, by the 5th Rule of Chapter 
12, the Value of 241 will be found to be 155 10d and ſo 
will 15 5 45 be found to be juſt as much. 
Queſt. O. What is the Sum 31 3s and 5d? 
Aa. 35,3532 or 33558 or in its loweſt Terms 46 8. 


EH A P. N. 


Subſtraction of Vulgar Fractions, 


1. HE Rules in Addition for reducing the given Frac- 


tions to one Denomination, are here to be obſerved; 


for before Subſlration can be made, the . Fractions muſt 
be reduced to a common Denominator, then ſubſtratt one 


Numerator for the other, and place the Remainder over 1 
a common Denominator , which Fraction ſhall be 12 


— 


4 


+ 
: 
* 8 . 
Y 
! 2 
1 K 
Y * 


1 a. om CL wy PTY Mw. a 


af La. 


2 . ep tk, Wood fend and 


” Chap. 21; "Peer Anton _ 147 2 
| 8 or Difference between the given Fraftions; Exam- | 
is Queſt. 1. What is the Difference between 3 and The 

ire given Fractions are reduced to 75 and 25, then ſubſtract the 

55 merator 20 from the Numerator 21, and there remains 45 

which being put over the Denominator 28, makes 2 f for the- 
Anſwer or Difference between à and ;. | 

ni- Que ſt. 2. What is the Difference between 7 and 2 of 3. 

de- Reduce the compound Fraction + of ;; to a ſimple Frac- 

7% then proceed as before and the Anſwer i 1 3 2 equal to 


4 


the . When a FraQtion is given to be ſubſtracted from a whole 
dd Number, ſubſtract the Numerator from the Denominator, 
f a and put the Remainder” for a Numerator to the given Deno- 


it minator, and ſubſtract an Unit (for that you borrowed) from 
or the whole Number, and the Remainder place before the 


ms Fraction found, as before, which mixed Number is the Re- 
mainder or Difference ſought. Example. | | 

the Duet. 3. Subſtract ig from 48? 

i- Anſwer 47 5, ; for if you ſubſtract 7 {the Numerator) 


en | from 10 (the Denominaior) there remains 3, which put . 
laſt ver 10 is 12, and it makes 47 18 for the Exceſs. 
um Dueft. 4. Subſtract 13 from 57, remains 56 13. | 
ter | FF 3. If it be required to ſubſtract a Fraction from a mixt 
| ſo Number, or one mixt Number from another, reduce the 
Fraction to a common Denominator, and if the Fraction to 
be ſubſtracted be lefler than the other, then ſubſtract the leſ- 
ſer Numerator from the greater, and that i is a Numerator for 
the common Denominator ; then ſubſtract the leſſer integral 
Part from the greater, and the Remainder with the remain- 
ing Fractions thereunto annexed, is the Difference required 
between the two given mixt — Example. | 
Queſt. 5. Subſtract 26 3 from 5 
Firſt, Subſtract 3, VIZ. ＋ 5 viz. 22, the Remain- 
der is 41, then 26 from 54 T remaineth 28, to which annex 
42 it makes 28, for the Anſwer. © 
4. But if the Fraction to be ſubſtracted is greater than 
the Fraction from whence you ſubſtract, then having firſt 
reduced the Fractions to a common Denominator, take the 
E Numerator of the greateſt 3 out of the nn 
an 


18 + Multiplication, &c. | Chap. 22 


and add theRemainder to the Numerator of the leſſer Fraction? 


and their Sum is a new Numerator to the common Denomi- 


nator, which Fraction Note, then (for the one you borrow. 
ed) add one to the integral part to be ſubſtracted, and ſub. 


ſtract it from the greater Number, and to the Remainder 
annex the Fraction you noted before, ſo this new mixt Num- 


ber ſhall be the Difference ſought. * 
veſt. 6. Subſtract 144 from 295 


The Fraction reduced- are, - Viz. #, equal to ; 3 ang ; 
equal to 315, now I ſhould ſubſtract 2 IN from 44, but I can 


not therefore ſubſtrat 21 from 28, reſt y, which added to 


16 (the leſſer Numerator) make 23 for a Numerator to 28, 
viz. 233 then I come to the integral Parts 14 and 29, and 


ſay, 1 that I borrowed and 14 is 1 5, which taken from 29, 
. there reſts 14, to which annexing 23, it is 14263 for the 
Remainder or Difference between 143 3 and 295. 


Queſt. 7. Subſtract 361 8 from 745 Facit 3742, 


CHAP. 1 
Mulliplication of Vulgar Fractions. 


F the Multiplicand and Multiplier are ſimple Fradti 
ons, then multiply the Numerators together for a new 


Numerator, and the Denominators for a new Denominator, 


and the new Fraction is the product requited. 


veſt. 1. What is the product of 3 by 19. Facit. 35 for 
the Numerators 5 and 9 being multiplied, make 45, and 


the Denominators 7 and 11 being Trae make 77. 
D: 2. What is the product of ,* by 3. ? Facit. 523. 
2. If the Fractions to be multiplied be mixt Numbers re- 


* duce them to improper Fractions by the firſt Rule of the gth 5 


Chapter, then proceed as before. 
9D. 3. What is the product of 283 by 135 4 


Ihe given mixt Numbers being reduced to improper : 


© buny 


Fractions are 48? equal to 43, and 13 5 equal to 3, now | 5 


243 multiplied by 3 3 according: to to the ficlt Rule of this 13 | 


Chapter produceth 297 78 0 r 67215 


"= 871 What 1s the: product of 43018. by 185 f Facit by ' 
- dr 9425798. : 


3 If a Compound Fraction is to be . by a ein. * 


* 


57 


* ; : 

T1 oY 
3 * 
9 

e and 


| the Quorient, then 1 multiply (8) the 


e 


. 


Chap. 32. Diviſon, &. 140 
ple Fraction, firſt reduce the Compound Fraction into a ſim 


Fraction, then multiply the one by the other, as is W 
a 2 
WM What is the Product of 27 7 by 1 of £ of *. 


The Compound Fraction 2 2 055 4 reduced is 1485 8, or 3 3 0 
which multiplied by 17. prod. : 77 : | which i in its loweſt 


Terms is 3 5, for the Anſwer. 


And if the Multiplicand and Multiplier: are both Com- 


und Fractions, reduce them both to ſimple ones, then mul- 
tiply theſe new Fractions as before, ſo you have the Product. 
Duet. 6 What is the Product of 4 of &, by 2 of 4 22 8 


ERP OY * 


Queſt: 7 What i is the Product of 3 of 4 4 by 3 3of 5? 
Anh, 135-073 


4. If a Praction be to be multiplied by a whole Number, E. 


put under the given whole Number an Unit for a Denomi- 


nator, whereby it will be an improper fraction, tes multi- 
ply the Fractions as before. Example. 


| Queſt. 8 What is the product of 24 by 3: r 
af, 43 for 22, by putting a Unit under i it wil be 


1 and 5 by : produceth #3 or 16. 


. 9 What is the produt of 36 by off. 
45 1 11. or 29 11. 


8 A P- XXIII. e 
| Divi on of Pugar Fractions. 5 


F the Dividend or Diviſor are both Gordy Fraftions, 
then multiply the Numerator of the Dividend into the 


Denom inator of the 8 and the product is a new Nu- 


merator, and multiply the Denominator of the Dividend inte 


Ii the Numerator of the Diviſor, and the product i is anew De- 
I nominator, which new Fraction thus found is the Quotient). 


you defire. Example. i an” 
Dueft. 3 What i is the Quotient of 3 1 divided by 4 Fo * 
Anſ. 2 3 Or Sos for the firſt I * r 1 : 


14 ply (5) the Numerator of the Dividend * 


into (5) the Denominator of the Diviſor, 
< product (25) is a Numerator for 


- 


= the denominator, ſo find that 24 is the e Quotie 


* wg it is 12s by which 125 being divided, the quetient is , 


3 Divifion of, Sc. Chap. 23. 

* denominator of the dividend, into (3) the Numerator of 

the diviſor, and the Product (24) J put in the e for 
ought. 

Que. 3. What i is the Quotient of 2 f divided by ; 75 

Anſ. 37 equal to , in its loweſt Terms. 

2. But if you will divide a ſimple Fraction by a Compound 
or a Compound by a Simple, firſt reduce ſuch Compound to 
a. Simple Fraction, then go on as before. | | 

Que ſt. 4. What is the Quotient of 13 divided by 2 of; 

Ans. 580 dr 58 firſt r 3 of 5; into a Simple — 


* 


J equal in the leaſt Terms to 3. And if the dividend and 
divicel be both of Compound Fractions, reduce them both _ 
to a Simple Fraction, then divide the one by the other, aa 
in Rule 1. ſore going. 

Reſt. 4. What is the Quote of 3 of 3 4 divided by 2 of 4 
uſe. 148, or 1% in its loweſt Terms. 5 
3. If the Dividend, or Diviſor, or both, are mixed inns 
bers, reduce them to improper Fractions, and perform Diei- | 
ſion as you are taught before. 
Dueft. ft. 5. What is the Quote of «123 divided by 217? 
An. 545, for 123 is equal to , and 21, is equal to 
1%, and the Quote of 4 divided by is as before 


; „ 4 


IM If you divide a Fraction by a whole Number, or a 


5 Number by a Fraction, make the whole Number an 
zmproper Fraction, by putting an Unit for a Denominator to 
.t, was taught in Rule 4. Chap. 22. and then perform Divi- 


| ton as was before taught. 
. Example. 


þ, 
Queſt. 6. What is the ”__ of 8 divided by 17 
Anſ. , which is equ 


| 2 33 35 being reduced as is beſore 
directed. See the N in the = Gn — Or 135. 
Margin 


What is the uote. 8 
IS by 8? . @ * 
4. a A5 per Margin. 


7175 * CHAR. 


the firſt and third Places be of the ſame Denominations. 


- Nominator. 


Chap. 34. „ RE. bs - 


1 


* H A P. XIV. 5 
he Rus 1 Three Dirtet in Pulgar Fractions, 


1. A Sin the Rule of Three i in olds Nunes; 10 e 
wiſe in Fractions, you muſt ſee that the Fractions ; of 


2, If any of the given Fractions be compound, let them Wl 
be reduced to ſimple of the ſame Value. - 
2. If there are given mixed Numbers, reduce them to im- 

proper Fractions by the firſt Rule of Chap. XIX. 4 7 
4. If any of the three Terms is a whole Number, make 
it an improper Fraction by conſtituting the Unit for its De- 1 


Having reduced your Fraction as is directed in the 4 laſt 
Rules, then proceed to a Reſolution, which is performed 
the ſame Way as in whole Numbers. Reſpect beiy had to 
the Rules delivered for the Working of Fractions, viz. Mul- 
tiply the ad and zd Fractions together, according to the firſt. 
Rule of Chap. XXII. and divide the Product by the firſt 
Fraction, according to the firſt Rule of Chap. n and. 
the Quotient i is the Anſwer, | | 
Or, (which is better = 
5. Multiply the Numerator of the firſt Fraction into tbe WM 
Penominar of the ſecond and third, and the Product is a Wi 
new Denominator ; then multiply the Denominator of the | 
firſt Fraction into the Numerator of the zd and 3d, and the 
Product is a new Numerator, which new Fraction is the At 
Proportional or Anſwer, which, if it be an im proper Fracti- 
on, muſt be reduced to a whole or mixed Number Na the 3d 
Rule of Chap. XIX. Example. = 
Qweſt. 1. If 4 Yards of Cloth coſt 4 J. what will., 2 Yards: 1 
coſt ? - 2 _ 
* Having placed the given Fractions according to the 6th 1 
Rule of Chap. X. I proceed to the Reſolution, and firſt 
J multiply the Numerator of the third Fraction 3 into 8 wal 
and 10, the Denominations of the ſecond and third 'Erace, p i | 


H 4. 


WA Agar ee 0 


2g The Rule ef, &c, 
multiply 4 the Denominator of Yards 


—— Ons 04 . ur courts thc ̃— ty ADS 1s. , 
N 0 8 — — — 1 
i — , * — — 
* 89 8 ET 4 me 9 as 5 ; 


GAG a 4+ 
7 


3 36, "coll, 


F 


/ | 
the firſt Fraction into 5 and. g- 8 9 180 
the Numerators of the — —— —— 1 
. ſecond and third Fradtions, 4 3 10 240 
the Product is 1 80 for a Nun * 1 _ 
merator, which Numerator Facit, 180 equal to 3 
180, and Denominator 240 | — — 
make 457 for the Anſwer, 260: 7-6 
equal to 4 or 15 s. 5 Z 
weſt. 2. If 2]. buy 3 Yards of Cloth, what will Vds 
coſt at that Rate! 5 9 
112 177% to 11], I4s. 89. | 
veſt. 3- If 37. colt 30. or hat will 37. buy? 3 
Anſ. 2181 equal . 3 
Beef. 4. If; of an Eil ot Holland coſt 31. what will 22 
wcelt? |. * 


Anſ. 21. 16s. 13d. 


In reſolving the laſt Queſtion and the two next, obſerve. 
the 3d Rule of the Chapter foregoing. | 

Luc. 5. If 18 of a C. coſt 2845. what vil 71 C. coſt t 
that Rate? 


Asi. 239 1. or 110. 19s. 7d. 


Queſt. b. If 34 Yards of Velvet coſt 3 . how much will | 
P. 2 coſt at that Rate? 3 


I 524 


Chap. 24. ; f 3 
Yards "7; 


E f 5 Yards of broad 4 coſt 2 4. what 25 1 


143 Yards coſt ? 


 Anſe 131. gs. 4d. 


In working the laſt Queſtion, and the four next, obſerve . 
the 4th Rule of the Chapter foregoing. 
 Rueft, 8. If 1416. of Pepper coſt 14. 65d. I demand 

the Price of 735/. 


Anl. 31. 167. 812 4. 
- Weſt. 9 If 11. of Cochineel coſt 11. 5 4. what will 


1 451-195. 6. 


| dof. gh, 14 57%. 


| Queſt. 


Queſt. 10. If a Yard of bined cloth colt 1555. what will | 
| four Pieces, each 1 273 yards coſt at that Rates — 


— 


2 Pie sei, 11. A Mercer bought 3; Pieces of, Silk, each 
es contained 34; Ells at 68. 2 Ter Ell; I demand 12 5 
9 Val ue of 23 7 at that Rate. 1 E305 5 £00 
aa 261 35 Add. 
bin; — the fog next Queſtions obſerve the m 
Raule of Chap. 19. 
2 ef. 12. If ; of an 85355 of Silver coſt 2 : 5, I demand 
I the Price of 117 1 at that Rate. Ez | 
Anſ. 361 5 
Pueft. 13. If A Ib of Gold is worth 615 1 Sterling,» what” 
is a Grain worth at that Rate! . ; 
$24 | . „ 
Que. 14. If 3 Ms > - Silk i is worth 18 4 what is | 
the Price of ret "Ells Flemiſh. ILY 
01 a 8d 
2e. 15 28 of a Pond of Cloves colt'6s 25 d, 
$ what coſt the Ct, at that Rate? 2 5 
Anſ. bg 16s 8d 
Note, That when the Anſwer to the Gee in | this . 
the next Chapter are given Fractions, they are Wren in he 
loweſt Ten. 


CHAP. XXV. | 
7. Be Rule of Three Inverſe in Fractions. 


* 


T hath been 1 taught, in che 3d Rule of he 
['7 11th Chapter, how to diſcover when the 4th proporti-c_ 
| onal N umber, to the three given Numbers, is to be found” 
'F out by a Rule of Three Direct, and when by a Rule of 
Three Inverſe ; to which Rule the Learner is now referred. 
2. When (in Fractions] you find a Queſtion to be reſolved 
by the Rule of Three Inverſe, vix. when the third Term is 
the Diviſor; then having reduced the Terms exactly, accord- 
ing to the Rules in Chap. 24, multiply the Numerators of 
che third Fraction into the Denominators of the zd and iſt 
Fractions, and the Product is a new Denominator; then 
multiply the Denominator of che 3d Fraction in the Nume- 
rators of the 2d and iſt Fractions, and the Product is a new. 
Numerator, which new Fraction thus found, is the Anſwer 


1 i to the ns 1 | 
ö 8 Weſt. 


- T \ q : va * 1 8 . , 1 1 LY 
f : 2 . ; S SES en ne Bo nigh £54.5 D ' 
— 4 > Cs * * T 2 83 4 N 4 

* f 


E Chap... POE Ihe k of: Three: is 8 1 2 : 1 10 


i 
* ©. RF a 5 

_— 833 
1 F Py 15 1 

: +. 
* 

k 
* 47 

; ' . 

* 


j | : is of a Yard wide will make the ſame Garment * 
5 A 24 Yards. 


veſt; 2. 1 lent my Friend 461 for ? of a Year, how | 


much Fx OF he to. lend me for 12 Parts of a Year ?] 


250, „ Hof Yard of Cloth that is 2 Yards wide : 
will make any Garment what Breadth is that Cloth when 
13 Yard will make the ſame Garment . | f 


Auf. 5 7 of a Yard wide. 


weft. 4. How many Inches in Lengeh of: 2 Bourd that is- 1 


9 Inches broad, will make a Foot ſquare * 
A1. 16 Inches in Length. 


Que. 5. If when the buſhiel of Wheat coſt 45 2, the 
Penny Loaf weighed 103 Ounces, what v will it weigh when 


the buſhel coſt 8 18 

Anf. 5 73 Ounces. 

Que. 6. If 17 Men can mow 241 i Acres in 107: Days, in. 
how many Days will 6 Men do the ſame ?: 

heed In 21 _ | 


c H A P. XXVI. 'Y 
| Rules of Practice. 


1H T Numbers in the 
coding to the 6thRule 
nit, or t, that 


ueſtion, after they. are diſpoſed ac- 


of Queſtions. 
2. The chiefeſt 


towing. 


The Rus of Three, Kc. Chap, 25. 5 * 


Queſt, 1. If 3 of a Yard of Cloth that is two Yards wide 
will make a Garment, how much of any other Drapery that. ; 


N the fiogle Rule of. Three, when the firſt of the 


Chap. 10, happeneth to be an DC 
HK Queſtion many Times may be reſolved far 
more ſpeedily than by the Rule of Three, which kind of o- 
peration is commonly called Practice, and indeed is of ex, 
ceellent Uſe among Merchants and Tradeſmen, and others, 
by reaſon of itsSpeedineſs i in finding a reſolution to ſuch kind 


MK Queſtions reſolvable by theſe chief- rules: 
may be comprehended-under the goneral Heads or Caſes fol- 
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Chap. 26G Rule of Practice: © gg 
7 ap. 20. | j £FaGiiee, T55- 20 
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N . z ; * ; ; 8 1 F 1 y 31 - 5 , ? e * ; | . 2 l 
| 1 Of Farthings under a4. MM 
#5 4 L * ” Ws; N , 3 2 
2 Of Pence under 12 e 
— 0 > i % x 1 .* | 
3 Of Pence and Farthings. | 


given Price 
of the Inte- 
Igar conſiſts, 


4 Of Shillings under 20. 
5 Of Shillings, Pence, and Farthings. 
ö.. 8 
* 7 Of Pounds, Shillings, Pence, and Fart. 
It would be very convenient for the Practical Arithmeti- 
cian to have by Heart the ſeveral Products of the 9 Digits WW 
_ multiplied by 12, for his ſpeedy reducing Pence into Shils- Ml 
lings, and Shillings into Pence, which he may gain by the Mi 
following Table. EY . 725 


7 
N 
— 
dd 


22 Times 5 Si 


e 


© o Own + © 0» 


J 1108 | 


3. Shillings are practically reduced into Pounds, thus 
1 viz. Cut off the Figure ſtanding in the Place of Units with - mn: 
a Daſh of the Pen, and note it for Shillings, then draw a, Ml 
Line under the given Number, and take half the remain - m_ 
ing Figures (after the firſt is cut off) and ſet them under the 
Line, and they are ſo many Pounds; but if EE 
| the laſt Figure is odd then take the leſſer 436518 
half, and add 10 to the Figure fo cut off moons 
bas before) for Shillings ; as if I were to J. = 
{| reduce 43658 Shillings into Pounds, firſt 2182 18 
cut off the laſt Figure (8) for Shillings,. - 3 
then I take half of the remaining Figures 4365 thus, half 
of 2 is 8, which I put under the Line, then half of 3 is i, Wl 
and becauſe 3 is an odd Number, I make the next Figure 6 , Wl 
be 16, and I go on, ſaying, half of 16 is 8, then half of 5 | | 
| 


is 2, which is the laſt Figure, wherefore becauſe 5 is an odd 
Number, I add 13 to the 8 Icut off, and it makes 185; fo 


chat J fad it to be 2182 J. 185, as per Margin. 
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the Aliquot or even parts of a Shilling, the 2d containing 


4. It is likewiſe convenient that the Learner be acquaint- 
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v:a., . by 
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C ” * 
1 — * 5 : 
— - * 
5 * Ll * 
o * 
: * 
. 
* 


ed with the pfactical Tables following, the firſt containin 
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d 54 * 
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the Aliquot parts of a pound. . 6 
OY. £1 z . noche . 
| The even | + 3 8 6 08 g N 3 # 1}: 
Parts of a 3 is 1 3 55 © x = Be 
| Shilling. ) Mu þ i hed 2s 
5 12 8 © 8 3 O04 P 3 8 | 
We ot 14 GS þ 2 064-1 + WE 5 
| BY 2 8 ES, take 
ET E half 
oa. | » 4. 00} 143 I take 
5. When the price of the Integer is a Farthing, then take 5 
the 6th part of the given Number, which will be ſo many || | 
= 


if Three-half-pences, and if any Thing remain it is Farthings, 
by the 7th Rule of Chap. 9. then conſider that Three-half- f | 
| pence is ; of a Shilling, wherefore take the 8th part of tgßem |. 


for Shillings, and if any Thing remain, they are ſo many _ . 

Three-half-pences, which reduce into Pounds by the third | 
Rule foregoing. Example, What comes 67486 16. to, at a 7 
Farthing per 45 Firſt, I take 5 of 67486, and it is 1147 take 
Thbree- Ralf. pences, or 104d. which with the four Farthings thin, 
before, make 1139. and 1405 5. which by the third Rule is 42% 
201. 58. In all 70 l. 58. 117d. for the Anſwer. See the |; ; 
Ulf > Work: following. ++ FS = | a 
3657486 at per Ib. | ET - 

7 R 4 1401s ; 107 | | 
| 8 . . —— 8 F N 
41 4J.—.—4. 0 „. 
„70 5 11 Fact. Joer p. 


1 Chap: 26 Rule of. Kraul 
3 Ober bert fle, 15 een 
18 1 85761. at 1 1 834% J. at 1 ar” 2% q 
[> . — —— — 
N 4s 1 17. 26 17 1 35 wy qrs.. 
1 1 — 5 nb wt 1 3 . — xs. 
8 18 8 Facit. {7-4-8 9508 3 # 2 
: w how the Price of- the — is 2 Farthings, then 


Fe 1 73861. at 2 _ 3 xxl at 1 ars. 3 

4 | — - — | — 2 
1 246 „ 2782 Na IF 2 . ; 
oo  —_—_——————} — — 
430 17 6 d. e 2417 fi” +> hos 5 
. 1 pg 
ff j 15 16 F r oſs 9 Fab. bo 

When the Price of t 


take half the given N umber for. three-half. 
thing remain it is 53 Farthings, then take ws on ee 


as before, &c. 


7 4736 i. at 3 Ca ; 3 2 ] 54251. at 3 ars. Sth 
| 11 2368 We bes | | 3 x 271. * ars. 
—1 19.83 — — — 

11 | Tz ; 
D : TEES 4 xs. = 
| ; * 15 16 Facit. 1 1 19 0 > Facit. =; 


Ca 
8. "When * given Price 


Jer Parts of a Shilling, (viz. 
Number of Integers, whoſe Value is ſought, by the 


4 122 of the Fraction, 


the Vote i is e 


EF "fg the third Part of the given Number, for ſo many three 

I half-pence, and the Remainder, if any, is 

= take the * Part of that for Shillings, Ec. | 
| Example. : 


ie Integer i is 3 Farthings, then 


fe 2.1 3 
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Half- -Penge, then 


penee, and if any 


of the Wenne is a Part 
Pence) divide the given 
repreſenting the even Part, 
always minding the 7th 
Rule 


Vid 


5 


HnMiule of the goth Chapter, and thoſe Shillings, may be redu- 
|  ced into Pounds by the third rule of. this Chapter. Exam- 


ple: Let it be required to find the Value of 438.46 at 3d _ 


fer 3. I conſider 3 4 is] of a Shilling, and 438 4 will 
coſt ſo many 3 Pences, wherefore I divide 438 by 4 the de- 
nominator, or 4, and the Quote is 109 Shillings, and two 
remains, which is two 3 4 or 64 the whole Value is 5 1 9 
6 4 as oy the n Work appeareth. 33 


; 
3 


1 14381 at 34 

{| 24 10ʃ9—6 + 2. 
© FO Gi 4 
| 2 e 


If the Learner. is minded to try the Fruitfulneſs of * gh 


— Genius he may frame as many Examples as he thinks ft, 
and work them as before. 


I. If the Price of the Integer be Pence under 12, and - 


yet not an even Part, then it may be divided into even 
Parts, and ſo the Parts of the given Numbers taken accor., 


dingly, and added together, as if it were 5 4 which is 3 4 


and 2 d. vix. 4 and 5 of a Shilling, firſt take à of the gi- 
ven Number, and then 3 thereof, and add them together, 
and their Sums is the Anſwer in Shillings, ſtill obſerving. 
rule 7 of Chapter 9, for the remainder, if any be, then 
bring the Shillings. into Pounds by the 3d rule foregoi ing. 
Liewiſe 74 is; and 2, fo 9 is 3 and 4, and 10% is: 
and 3, and 11 4 is 4 1 and of a Shilling 3 or elſe many 
Times your Work may be ſhortened thus, wiz. when the 
ſaid given Price is to be divided into even Parts of a Shil- 
ling, or of a Pound, after you have taken the firſt eyen' - 
Part, the other may be an even Part of that Part, as in the. 
next Examples, where are given 439 /b at 5 d per 1b now 1 
may divide it thus, viz. into 4 4 and 1 and 4 d being 4 
of 439 and it gives 14654 d and for the 14 I take 4 of 


146744 which is 5% d whichin all comes 9/25 124 = 


Examples follow. * 
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10. When he Pice of the Integer 


„ „ 


— 439 at 5 per . 


1. 
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18 12 1 1 
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146. 9 
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836 at 8 per gd, 
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55 1 7 4 
271. 175. * Fac. 


| 587 at 7 „ | 


37% 755 Fac. | 


. 
— 


= + 


— 


„212 
— 


Rule 7 Practice; 


_ *} 
O mn 


ID m4 


WT. 


et. at. ts 


| dee, 


0 151. 127. al 


| | 386 at 10 
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Fact, E 35 


Elli * 
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4819 9 + >] 


| 244. gs. 64. bat. 


„ Pike ee 


things, if it make an even Part of a Shilling, work as be- 


the like, 


fore; but if they are uneven, as Penny-Farthing, Pen- 
ny three Farthings, 2 & 1 gr. or 24! 3975. 34d: 1 
then firſt Work for ſome even Part, and then 


3 2 or 


conſider what Part the reſt is of that even Part, and: di- 


J vide that Woticnt a. then add then together, 


/ 260 . Rules of Practice, 


536 yards at 8s per Yard? 
( 
thereby, ſaying 4 times 6 is 24, then I dou-. _ 


ble the firſt Figure 4 makes 8 for Shillings, 536 yds at „ 1 


and carry 2 to the next Product, &c, I find. 


Oo 


the reſt of the Product to be 214 which I note 2141, 8s, 


for Pounds ; ſo that the Value of 536 yards 


at 8s per Yard, is 2141 85 as by the Mar in. Other 
Examples of the ſame Kind may be wrought after the fame 1 


Manner. 


| 13. If the given Price of the Integer is an odd Num- | 
ber of Shillings, then work the Firſt for the even Number) = 
a | SP — 1 


? To reſelve which, I take half 
of 8s (the Price of a yard) which is 4, and multiply 536 


and reduce them fo Pounds as be-' | . 4. , of s 
fore, Example; 34% % % gat id: 3470 at 11 48 0 
qr per 1b. Firſt I work for theP en- ———— — Kuli 
ny by dividing 3470 1b by 12, for | jj 289 2 youi 
1d 1s, 1 of a Shilling, and the nn g': 4 1 7 
Quote is 289 8 2 d then I conceive 1— — 4 
that one Farthing is the 4 of fd 28 3611 33 I 
and the Value of one Farthios will — ——  } 
be 4 of the Value of + d and tnere | {| 4 . d. 11 
fore I take 4 of 2898 2 d whichis | | 181 5 2 2 
7253 d2qrs then add them toge- SES. : = 
ther, and they are 181 1s 5d 2 1 6. 
qrs as by the Margio, 5 | | 58 
11. When the Price of the Integer is 2 8s then cut off the = 
figure in the place of Units of the given Number, and dou- Þ} —— 
ble it for Shillings, and the figures on the other Hand are 4 
Pounds. Example 436 yards at zs per | 7 
yard, cut off the laſt Figure 6 and double it, 43 1 6 | 1 
makes 128 and the other twoFigures, viz, 435, ———— Þ p— 
are ſo many pounds; ſo that their Value is 434 125. of 
431 126 per Margin, | ; . 
1312. Hence it is evident that when the given Price of an I then 
Integer is an even Number of Shillings, then if you take ber, 
half of that even Number of Shillings, and multiply the }F' 
given Number of Integers thereby, doubling the firſt Fi- 1H 
gure of the Product, and ſetting it apart for Shillings, the / 
* reſt of the product will be Pounds, which Pounds ang 
SGhillings are the Value ſought. Example. What coſt 


th Anſwer, viz, 1281 ſo that 38 


Chap, 26, Rule of Practice, . 15 
of Shillings by the laſt Rule, and for the odd Shillind take 
2 of the given Number of Integers, according to the 3d. 


Þ Rule of this Chapter, and add them e and you have 
ag Defire. 


Examples * 
Tie. 8 I Bis #2 , 
Fears at 3 per Yard * 1 431 at 135 
1 — — 1 — — 
112 + „„ 1458 nao #4 
21 2 % » E 
— — — — | 1 — — 
B an 
Ell £8 | | 14 Elli F 
an at 7 per | Ell i: 13241 7 perll 
ores | E806 | 
154 16 4 85 79 "OP. 21 
35 165 + 72088! 1 136 og. piers 
— — — — — — 5 
180 12 Fat? 275 o8 Facit 


| 14. Except when the given Price of the Integer is + for 
I then it is ſooner anſwered by taking = Z Of the given Num- 
I ber, whoſe 2 5 is ſought, as in the fo following Fxample, © 


EY | yds 2 LU 3:8 
1 „ 56 at 5 por va. | 206 at 5 por Bll 
9 ee e mr ** gil 70% Tan 


75 . SH 5 Cale kk $26.8 
= 5. When the given e an Integer is $hillings and 
Y Pence, or Shillings,' Pence, and Farthings ; they divide tha 
T * Number of Integer: whoſe Value you ſeek by the 
benominator of that Fraction repreſenting that even Part. 
As for Example, What is the Price of 284 Yards at 638d 
1 Here I conſider that 68 8 d is is one third of a. 
Pound, wherefore divide 384 by ey _ the 9 1s * 
ards 22 


SE ©,» 


: 6s 8d per Yard, — Ved ws per] 3 1.384 
 IMargin, ill obſerving the 7th Rules: ine — 


1 1 a6. e 1281 
5 hen the given Value of the =y if = 


| 362 


* - — — - . 
= — i 
2 ——ůů 2 ö 
1 * 1 _ * 
x i a"; 
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Rule of Practice. 


and Pence, and not an even Part of a Pound, yet many 


Chap. 26. 


Ch. 


times it may be divided into Parts, viz. 65 64 is. 45 and! | 


2 1 6 4, for the 4. Work according to the 12th rule fore. 
going, and for the 25 64 take the eighth Part of the gi. 
ven Number, and add them together, then their Sum is 
the Value required. | 

So 88 6 d will be divided into 6s and 2s 6 4 and the 
Price of the given Number may be found out as before, 5 
Example follows. 


ä 4 
3 g86ats--$-- e | 240mtyg 4 
1— — — — I — 
21287 13 4 „ 2 
16 38 F 8 4 
— — | — — — 
| 167 2544 Facit [ 64 4 Facit 
„ „ 1 yds „ 
4427 at 8 8 1386 gt 16 8 
gd —_— A | — —— —— — 
| 128 7 23 8 1811937 © o 
4 7 1 1 128 13 4 
3 1771 187% Fact "| 12 4 Facit 1 


the {aft rule, then multiply the 
lue you ſeek, by the Number of Shillings 
the Integer, and then for the Pence work by the 8th rule 
foregoing ; ; then add the Numbers together, and their Sum 
is their Value ſought in Shillings ; as for Example: What 


9d cannot be made an even Part, nor indeed can it be di- 
vided into even Parts of a Pound; 
given Number of Yards 392 


work for them by. the 8th rule foregoing. 
the Shillings — they make 26465 and by the 3d 
they are — Ae, 


nr 
— 


17. When the given Price of an integer is Shillings and] 
Pence, and you cannot readily divide them according to _ 
wen Number, whoſe Vi-| . 
in the Price of | 


is the Value of 392 Yards at 6s 9d per Vard. Here 67 


'wherefore 1 multiply the 
2 by 6 for the 67 the Product b 


2352 5 then for, the 94 1 divide it into 6 4 and 3 4 and] 
and at laſt add : 


to 1324 — the Value of 92 Yards at 6. 


9 e. ene b SE | | 


. l . 2 = * >a 
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In like Manner Variety of other Examples be wrought. 
18. When the given Price of the Int > Cog 
Pence, and Farthings, then multiply the given Number o 


ntegers, by the Number of Shillings contained in the Value 


of the Integer, and for the Pence and Farthings follow the 
joth Rule of this Chapter. (55 5 fn ot 57 7 
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„ 7 + 40% $5 
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Caſe 6. 


| Rules of Practice. Chap. 2 6. 1 


19. When the 1 Numbers of the Integers i is Pounds, | 


| in 
Ea then multiply the Number of Integers, whoſe Value is | 2h 
Aought by the Price of the W and the Product is the 1 
Anſwer in Pounds. Tl 
— "_ | 
E 4 | 
42 = 2 per C. al 13 at 8% C. | | 
ING 
041. Facit. OS. | 104 I. Facit. | 
5 5 J. . 1. 
33 at 3 per C. 7 48 at 12 per C. 1 
991. 8 W ol Facit, L 147 
| Cafe „ es 2 
20. If the Price of the Integer is Pounds and Shilling; 5 
then for the Pounds work as in the laſt Rule, and for t 4 £ Þ 
Shillings as in the 12th and 1 3th Rules before-going, then | 1 
add the Numbers produced from them both, an the Sum i- 
the Value ſought. . 
5 Exanples. „ : 
| 1 | 0. Ea, 74 Gwob L +. 4 
> [56-ut-2 4 - f 10 © (/ 
$i -* — _— — Bn — — 3 
Io: . IAI. | 328 | J 
f . 141 FR oh. 
TO 6; 3691. Facit. A 
Greb r 4d; : Iron 1. »: 4 
„„ | 36 at 3 16 "© 1 
| 1 4 1 4 — 2 
Jl 174 —＋ 3 1 
8 „ 158.19 20 1 
18 25 hon tf 33 1 5 6 | 11 
i | 941. '6 8. e, 2 N 551. 16 7 K Fatit.. . 22 
21. When the given Price F conſiſt of Pounds, fit is 
Shillings, Pence, and Farthings, then Work for theShillings, gers 
Pence, and Farthin ; firſt, according to the 18th Rule of this by t 
Chapter, and find the total Value of the given Number, as Num 
if 17 Was no * then work with the Pounds * ke 


KY. 2 
1 
+ = ; 0 8 


Chap. 256. Rules of Practice, 16 
I ing to the 19th Rule of this Chapter, and add the Numberz 
s found, and their Sum is the total Value required, . - 
FF Examples of this Rule follow. - © 
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22. When there is given the Value of an Integer, and 
lit is required to know: the Value of many ſuch Inte- 
„ gers together, with 3 or 2 or 5 of an Integer, firſt, - 
s F(by the former Rules) find out the Value of the given 
Number of Integers, and then for 4 of an Integer, 
Jake 3. of the given Value of the Integer, or for 3 
g Fake 2 of the given Value of the Integer, and for 2 
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X66 Barter. Chap. 27. 
firſt take the Half of the given Value, and then half of 


that half, ſetting each Part under the Precedent, then ad- 


ding them together, their Sum will be the required Value. 
of the Integers and their Parts. Example, What is the Va- 


lue of 116 Yards, at 47 6 4 per Yard? To give an Anſwer, 


Firſt I work for the Value of 116 
Yards by the 5th rule foregoing, yds 5 


and then for the half Yards, I take 116 at 4 6 
half of 4s 64 which is 2534 22adꝛxyↄw . en 
add to the reſt found as before,then 11/ 125 27 
is that Sum the total Value of 141 104 * 
116 yards at 4s 6.4 per Yard 23 yards 


which I find to amount to 2614.0ö!é— — 


34 as by the Work in the Margin. 26 4 z Facit of 
And all other Examples of this Kind, are wrought the ſame 


Way. ö 


Many more Queſtions may be ſtated, and ſeveral other 


Rules of Practice may be ſhewn according to the Methods 


of diverſe Authors; but what have been delivered here, are 
ſufficient for the Practical Arithmetician in all Caſes what- | 
ſoever. : TE >, O00. og 


CHAP. XXVIL 
The Rule of Barter. 


1. D Arter is a Rule among Merchants, which in the Ex 
D change of one Commodity for another, inform them 
ſo to proportion their Rates, as that neither may ſuſtain 


2. To reſolve Queſtions in Barter, will not be difficult o | 


him that is acquainted with the. Golden Rule or Rule of 
Three, it being altogether uſed in reſolving ſuch Qu 

Aue. 1. Two Merchants, wiz. A and B, barter, A hath 
13C 3qrs 15 1b of Pepper at 2/ 167 per C and B hath. 
Cotton at 9g 


Anfſ. 9C ir. 
Firſt fin 2 


ueſt ions. 


per Ib. I demand how much B muſt give A 
for his Pepper? 55 T 


d by the Rule of Three, or the Rule of Practice 1.4. 
foregoing, how much the Pepper is worth, ſaying 1 = - 


| Chap: 11. + Barter, | | 10 


- "0 


If 1 C. colt 2 J. 16 5. what will 13 C. 3 gre” 14.5. coſt ? 
An ſ. 38 l. 17 5. 


Secondly, by the Rule of Three; ſay, if 9 d. buy 1 Ih, 
of Cotton, how much will 38 /. 175. buy? 


Anſ. 9% C. and ſo much Cotton muſt B give to A for 13 2 


277. 147. of Pepper, at 2 l. 165. per” Cent. when the 


Cotton is worth g d. per Ib. 


| Rueft..2. A and B Barter, A hath 120 Vards of N 8 
Cloth, worth 62. per Vard, But in the Barter he wilt have 
$5. per Yard ; B hath Shalloon worth 4 5. per Yard. Now 
II demand how many Yards of Shalloon B muſt give A for 
his Broad cloth, making his gain inBarter equal to that of A. 


Anſ. 110 Yards of Shalloon. 
- Firſt (as in the laſt Queſtion) find out how B ought to ſell 


I his Shalloon in Barter, wiz. lay, if 6-4 5. nie 8 5. what. 5 


will 4:5. require? 
Anſ. 5 5. 4 d. 


Thus you ſee that B muſt ſell his Shalloon in \ Burter ah 


55. 4 d. if A ſell his broad cloth at 8 s. per Yard. 
It remaineth now to find out how much Shalloon B muſt 


give for 120 Yards of broad cloth, which reſolved after the 
Method in the firſt Queſtion of this Chapter is found to be 
180, and ſo many Yards of Shalloon muſt he give A for the 


— 100 ap of broad cloth. 


3. A and B bartered, A had 14 0. of Sogar worth 


6 4 _ 46. for which he gave him 1 C. 3 qrs. of Cinna- 
mon, I prays. how B rated his Cinnamon per /b,, 
Anſ. 4 5. per Ib. 


Pol A i Bikinis, 4. hath. 4 views af os 
worth 37 J. 165. ready Money, but in barjen hehatht5o/, «+ ii 
14. per Ton, and giveth B21 C. 3 gr. +16 /&,of Ginger _— 


for the 4 Tons of Brandy, I deſire to know how much B 


I fold his — * in barter 2 G. and how mach! it is worth in 


ready Mone? 
Anſ. For 91. ba 84. in baren, and it is worth 7 . hor 
Crue. — ready Money? 
5. A and B barter, A hath 320 Doren of Candles, 
4 8. "46 4. per Dozen, for which B giveth him 30 J. in Mo- 


25 and the reſt in Cotton at 8 4. per /6. I demand how 
nuch Cotton he muſt give him more ou go, * * | 


_— — pas 
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TY: 
# by 
-.. 
{ t 
1 1 
; NF 
= 


. 


; 
1 
Ci 

{8h 


CHAP. XXVII. 
Qusſtions in 2 and Gain. 


2 Is 
8s. 6d. per Yard, and ſelleth it again at 10s, 


d. per Yard ; z now I deſire to know how much he gained 


'S 
in the 436 Yards > 
Anſ. 391. 128. 4d. 


Firſt, Find out by the Rule of Three, or by Practice how [ 
per Yard, which I find 


much the Cloth coſt him at 8 s. 6 d, 
to be 1131. 6s. then by the ſame Rule find out how much 


he ſold it for, wiz. 225 l. 55. 4 d. then fubſtract 183 J. 6s, 


which it coſt him,” for 225 l. 
and there remaineth 31 J. 19 8. 4 d. for his Gain i in the Sale 


thereof. 
Otherwiſe, it may ſooner be re 8 fr find out 


how much he gained per Yard, viz, Subſtract 8 s 6d. 


which he gave per Yard, from 10s 4 d which he ſold it for 
per Vard, the Remainder i is 18s 10 d for his Gain per Yard, 1 


then ſay, 
If one Yard gain 18 10d oat will 4 36 Yards gain ? the 


Anſwer by Practice, or the Rule of Three, is 311 198 4d 
as was found before. 


Quel. 2. A Draper bought 124 Yards of Holland, for 


which he gave 34 II defire to know how / he muſt ſel] it per 


Vard to gain 101 68 8 d in the whole Sale of 124 Yards? | 


 Anſ. At6s 8d per Yard. 


Add the Nice which it coſt him, viz, 3 1 1 to his intend- 


ed Gain, wiz. rol 68 8d the Sum nt: ht bn Then | 


ſay, 
If 124 Yards require 4 
quire? By the Rule of Three I find the Anſwer6s 8 d 


| * Queft. 3. A Grocer bought 3 C 1 qr 131b of Cloves,| 
which coſt him 2 s 4 d per lb and ſold them for 52 1 143 


I defire to know how much he gained in the Whole ? 
— 81128. 


out 100 l at that Rate? Auſ. 11 _ 6d per Pigce ; for, 


— 


1 | Chap, 28. 


Merchant bought 436 Vards of broad cloth for 


55. 4d. which he ſold it for, 


11 6s 8 d what will 1 Yard re- 


A Draper bought 86 Kerſeys for 1291 1 41 
15 . he muſt ſell them per Piece to gain 15 ] in laying I 


2 4 

by = LY 
9 + x 
—_ * 4 

1 
4 KS 

A hs 


— 
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* | As rooisto 115 l. ſo is 129 J. to 148], - _ Es 

. So that by the Proportion above, I have found how much 

4- he muſt receive for the 86 Karſeys, to gain after the Rate of 
a 5 per C. Then to find how he muſt ſell them per Piece, I 
"EE aig = 


f 
ö 


As 86 pieces are to 141 l. 7 s. ſo is one piece to 1 l. 14 8. 
r | 6d. which is the Number ſought. - | 
N  Nueft. 5. A Grocer bought 44 C. of Pepper for 151. 
d 17s. 4d. and it proving to be damnified is willing to loſe 


121. 105. per Cent, I demand how he muſt ſell it per 1. 


Anſ. 7d. 


per ]. 


| -  SubſtraQt 12 l. 10 8. the Loſs of 10 


ol, from 1001. and 


there remains 871. 10s. Then ſay, 


As 8001. is to 871. 108. ſo is 15 


. 178. 46 to L198: 


8d. and ſo much he muſt ſell it for, to loſe after the Rate 
propounded : Then to know how he muſt ſell it per 1. I ſay, 

As 131, 17s. 6disto 44 C. ſo is 1 l. topd. — 
AQueſt. 6. A Plummer ſold 10 Fodder of Lead the Fodder 
t | containing 191 C. for 2041. 105. and gained aſter the Rate 
of 12L 10s, per 100 l. I demand how much it coſt him 
r | | 
, 


per e: | 5 „ 
= | g To reſolve this Queſtion, add 121. 108. the Gain per 
I Cent. to 100 l. and it makes 112 l. 10s. Then ſay, 
e As 112 l. 108. is to 100 l. ſo is 204 J. 158. to 132 J. 
which 1821. is the Sum it coſt him in all; then reduce your 
{ 10 Fodders to Half Hundreds, and it makes 390. Then 
| fay, „ | | | 5 N 
3 4 390 Half Hundreds is to 182 I. ſo is 2 Half Hundreds 
Ito 18s. 8 d. the price of two Half Hundreds, or 1 C. wt. 
and ſo much it ſtood him in per C. W. 
. Qaeſt. 7. A Merchant bought eight Tuns of Wine, which 
I being ſophiſticated, he ſelleth for 400 1. and loſeth after the 
I Rate of 121. in receiving 100 1. Now I demand how much 
I | it coſt him per Tun, and how he ſelleth it per Gallon to loſe 
after the ſaid Rate? _ „ 1 
A. It coſt him 561. per Tun, and he muſt ſell it at 3 8. 
III d. 27 Jrs. per Gallon, to loſe 131. in receiving 100 l. 


— 


1 To 


| 1 


* * N * 9 — 
ES. + £; by 2 9 
8 3 F by * 
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To reſolve this Queſtion, I conſider, in the firſt Place, 
that i in receiving 100 he loſeth 12 / therefore 1007 comes 
in for 1127 laid out; wherefore to find out How much he 
laid out for the whole, I lay, | | 

As 1001 is to 112/ ſois 400 ] to 448 / and lo ack the 
8 Tun coſt him: Then to find how much it coſt per Tay, ; 
. 
| 7k 8 is to 448 1 ſo is 1 to 567 che Price it coſt per Tun. 
No to find how he muſt ſell it per Gallon, reduce the 
Tuns into Gallons, make 2016. Then ſay, 

As 2016 Gallons is to 400 ſo is 1 Gallon to 3 x nid + 
* 2 qrs the Price he muſt ſell it at * Gallon to loſe as afore- 
Haid. Gn, = 
Que. 8. A Merchant bought 8 Tuns of Wine, wich | 
being lophiſticated, he is willing to ſell for 4001 and loſeth te 
at that Rate 12 1 in laying out 1001 upon the ſame, now I o 
demand how much it coſt him per Tun? 

' Here I confider that for 1001 laid out, he e but as 

88 wherefore to find what 8 Tuns coſt him, I ſay, ar 

As 881 is to 1001 ſo is 400 to 4541 1 the price it. all 
coſt him; then to find out how much Fes Tun, 1 ay; -: -: m 

- "=p $.is to 454 11, ſo is 1 to = 168 a 2 qrs.per | C 


wo One de. er? 
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CHAP. xxIx. 


en of Payments RS Te 


« Quation of Payments is'that Rule among Merchants, 
whereby we reduce the Times for the payment of 
', ſeveral Sums of Money to an equated Time for payment 
of the whole Debt, without Damage to Debter or Creditbr: © | 


ane, 

. The Rule is. 
2. Multiply the Sums of each particular paym̃ent by its 
reſpective Time, then add the ſeveral products together, and 
their Sum divide by the total Debt, and the Quotient thence} 1, 
ariſing is the equated Time, for the payment of the wholly | 
Debt. e : 1 


7 


Weſt: 1. A is indebted to. B in the Sum of 1007 where- 
is to'be * at 2 Months, and 504 at 4 Months, 


nd the reſt at 6 Months, now they a agree to make one 


"ee of the total Sum; the Queſtion: is, What is the 
equated Time for Payment, without Damage to Debtor or 
Creditof? 


To reſolve this Queſtion, I multiply each Payment by i its - 


Time, pi 
50 I Multiply'd by 2 Mon. produceths 100 
co / Multiply'd by 4 Mon. produceth——-——200 
30 1 Multiply" d by 6 Mon. produceth ——— 
— — 
The Sum of the Product is 480 


Then 1 divide 480 (the Sum of the Products) by 130 (the - 4 
total Debt) and the Quotient is 31 11 e for the 1 1 


of paying the whole Debt. 
Aueſt. 2. A Merchant hath owing him 1000 / to be paid 


1 followeth, -viz. 600 at 4 Months, 200 J. at 6 Mont, - Þ 
and the rat (which is 200 /) at 12 Months, and he . 


with the Debtor to make one payment of the whole, I de- 
mand the Time of payment without D to Debtor or 
Creditor? 


600 / Multiplied by 4 Months i —2400 

200% Multiplied by 6 Months i 1200 

200 / n by iz Months i——————2400 , 
The Sum of the ode is—6coo 


od the Sum 5s the products (6000) being divided by the 


whole Debt (1000/1) quotes 6 Months for the Time of pay- | 


ment of the whole Debt. 


. The Truth of the Rule is E munition if the Inte- 


reſt of that Money -which. is paid by the e- 
quated Time (after it is due, be equal to The Proof of 


4 the Intereſt of that Money, which by the the Rule of 
| equated Time) is paid ſo much ſooner than Equation of 


it is due at any Rate per C. then the Opera- 3 
tion is true, otherwiſe not. Example. 


In the laſt Queſtion 600 / ſhould have been paid at 


4 Months, but it is not diſcharged till 6 Months (that is 2 
Months after it is all due) wherefore its Intereſt of 2 


Months at 6 per C. fer Arnun is 6 /. and then 200 J. 
' BD © © 2 BR was 
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was to be paid at 6 Months, which is the equated Time for 
its Payment, therefore no Intereſt is reckoned for it; bu” 
200 [ ſhould have been paid at 12 Months, but is paid at. 
Months, which is 6 Months ſooner than it ought, wherefore 
thelntereſt of 200 J. for 6 Months is 6 /. (accounting 6 J. per 
Cent. per Annum) which is equal to the Intereſt of 600 J. for 
2 Months, wherefore the Work is right. ” 

DPueft. 3. A Merchant hath owing him a certain Sum to 
be diſcharged at 3 equal payments, wiz. ; at two Months, 
7 at four Months, and ; at eight months, the Queſtion is, 
What is the equated Time for the Payment of the whole 
Debt? . = 
In Queſtion of this Nature, wiz. where the Debt is di- 
vided into unequal Parts, each of its Parts is to be multipli- 
ed by its Time, and the Sum of the Product is the aniwer. 
3 multiplied by 2 mon. produceth ; 
multiplied by 4 mon. pro duceth 1 }3 
multiplied by 8 mon. produceth 2 1 


UW ry 


7 - The Sum of the Product is 43 
which is 43 months for the equated Time of Payment. 5 
If inſtead of the Fractions repreſenting the Parts, you 
bad wrought by the Numbers themſelves repreſented by thoſe 
Parts according to the firſt and ſecond Example, it would 
have been the ſame anſwer, and ſuppoſe the debt had been 
9o J. then; of it is 30 J. for each Payment, wiz. at 2, 4, 
and 8 months. Then, | 


30 1. multiplied by 2 mon. produceth 60 
30 l. multiplied by 4 mon. produceth 130 
301. multiplied by 8 mon. produceth 240 


The Sum of the Product is 420 


which divided by go (the whole debt) quoted 4,9, or 43 
months as before. OY 1 
Que. 4. A Merchant oweth a Sum of money to be 
paid 1 at 5 months, and 4 at 8 months, and 4 at 10 


months, and he agreeth with his Creditor to make one to- 


tal Payment; I demand the time without damage to de“ 41 


»* 


2 Y WE; 
> "% = 
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dor or Creditor; Work as in the laſt Queſtion, and you will 
” of find 2225 anſwer to be 7 Months. 

. 2 A is indebted to B 640 l. whereof he is to pay 
Me 4 ent Money, 3501. at 3 Months, and the reſt, vix. 
250 Il. at 8 Months, and they agree to make an equated 

Time for the whole Payment, now I demand the Time? 
In Queſtions of this. Nature, viz. where there is ready 
Money paid)you are in multiplying to negle& theMoney that 


2 is to be paid preſent, and work with the reſt, as is before 
wa directed, and divide the Sum of the Products by the whole 
- Debt, and the Quote is the anſwer ; for here 401. is to be 


paid preſent, and hath no Time allowed and according to 
the Ruleit ſhould be multiplied, by its Time, which is o 
therefore 40 Times o is o, which neither augmented nor di. 4 
miniſheth the Dividend; wherefore to proceed (according... * 
to _— I ſay, 


> 
2 — P * Wen E 
2Y 2 CIS - 


353 by 3 Months, produceth - 1050 1 
250 by 3 Months, produceth = 2000 A 


The Sum of the Pordu& i is 3050 
which divided by 640, the whole Debt, the Quote is at 2 
Months, the Time of Payment. 
Que f. 6. A is indebted to Bin a certain Sum, half a 
is to be paid preſent Money, one 3d at 6 Months, and the 
reeſt at 8 Months; now I demand the equated Time for OY 
ment of it all ? - 
Anſ. 33 Months is the time of Payment. 8 | 
Rueft. 7. 4 is indebted to B 120 l. whereof 2 7 1s to be os 
id at 3 Months, 5; at 6 Months, and the reſt at 9 Months 
What is the equated time of the Payment of the whole Sum? 


Anſ. at 6 Months ? # 
' Oueſt. 8. A is indebted to B 420 l. which is due at thet : 
End of 6 Months, but is willing to pay him 1401. preſen 

ovided he can have the Remainder forborn ſo much the 
onger, to make Satisfaction for his Kindneſs ; which is a- 

eed upon, I deſire to know what time ought to be allotted | 
Pr his Payment of the 2801. remaining ? | 


TH The 


| 8 . | | . | 70 g a 5 | | 4 
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The Operation of this Queſtion is leſt te the Learner, 


to try his Genius; and who, in this Caſe, muſt have an Eye 
to the Rule of Thre. | 


CHAP. XXX. 
EXCHANGE. 


PH E Rule of Exchange n the Merchants 
how to exchange Monies, Weights, or Meaſures 
of the Country into (or for) the Monies, Weights, or Mea- 
ſures of another Country, and then the Rate, Reaſon, or 
Proportion betwixt the Money, Weights, or Meafures of 
5 Met fferent Countries is known, it will not be difficult for the 
Practitioner that is well acquainted with the Rule of propor- 
> tion (or Rule of Three) to reſolve any Queſtion, wherein it 
is required to exchange a given Quantity of the one Kind in- 
to the ſame Value of another Kind. 

2. In Qpeſtions of Exchange there is always a Compariſon 

made between the two Coins, &c, of two Countries (or 
KK inds) or of more. 
3. In Queſtions where there is a Comparilon made between 
two Things (whether they be Monies, Weights, Cc. of dif- 
ferent Kinds, there may be a Solution found by a ſingle Rule 
of Three, as by the following Example. 

Dueft. 1. A Merchant at London deliver'd 370 J. Sterling 
to receive the ſame at Paris in French Crowns, the Exchange 
35 French Crowns per 4 Sterling, I demand how many 
French Crown: he ought to receive? x 

In placing the Numbers, obizrve the eth Rule of the 
11th Chapter, which being done, the given N 85 8 
_ thus : : 


| 7 eQfawne-- <4 Fi : 

"HT 1 ——3.——j3 70 — 
and being reduced according to the Rules of the 12th 
_ Chapter, will ſtand thus: „ 


As 4 is to 5, fois 270 to 1233, 
| $0 that 1 conelude he ought to receive 1233 1 French 
Crowns at Paris delivered for his 370 J. at London. 
M Qreß. 2. A Merchant delivered at Amfterdam 587 l. 
8 . to receive the Value thereof at Naples in —_ 
Ws t e - 


1 
8 7 ; 


rin ia % 


* * 
—. 
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the Exchange 45 Ducats per | Flemiſh.- I demand how. ma- 
ny Ducats he ought to receive ?- [ 

| The Proportion i is as followeth : 4 i 

1. F Ducats. 
As 1 is te ; ſo is to 28173 

So find he ought to receive 28177 Ducats at Naples wa 

the 387 1 Flemiſh delivered at Amſterdam. 

Deſt, 3. A Merchant at Free delivered 2478 Du- 

catoons, to receive the Value at London in Pence, and Ex- 

change at 532 Sterl. per Ducatoon; I demand how mag 

Sterling he ought to receive? 8 

1 2 Proporti on for Reſolution i is, | 


Duc. d. Due. . _ 
As f is to 199 fo is 34 to 186073. - Ee, 
which i js equal to 775 | Es for the Anſwer. = 8 OY! 


4. Where there is a Compariſon made ality en more 

than two different Coins, Weights, or Meaſures, there: 25 

_— _— two di Ferent Cafes from. 2 Col li- 
on. 

1. Wen uired to know how many Piece <6 
the firſt Coin, Weight, or Meaſure, are equal'in Value® 8 
a known Number of Pieces of the laſt Coin, Weights 0 

Meaſure. . Fa 

2. When it is required to find out how many Pieces of the 
laſt Coin, Weight, or Meaſure, are equal in Value to a pt- 

ven Number of the firſt Sort of Coin, Weight, or Meaſare. 


As Example of the Arſt Caſe may ve thii, Viz. 


e 4 , If 150 Pence at London are qua} to 3 Ducais'# at 
 Nagles, * 44 Ducats at Nagles make 342 Shillings at N 
fels ; then how many Pence at London are equal to 139 K 
at Bruſſels? Facit 96 d. 

The Queſtion may be reſolved by two Siogle Rules 0 
Three: for firſt I ſay, 

If] Ducats at Naples maker 150 d at London, how many) 
Pence will 3+ Dycats make? Ar/. 240 00. 

* the foregoing Proportion we have Ace wren that 
4 Ducats at Naples make 243 Pence at 2 and by 
the Tenor of the As veſtion we ſee that 4; Dueats at Vs; 
nice make 35 7 hillings at . Bruſſels, therefore N 
| London are equal to 3445 at Brufels got, the 72004 


* 


1 
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are equal to one and the ſame Thing, are alſo equal to one a- 


proportion is. 


As 341s at Bruſſels is to 240d. at London, ſo is 131 s. at 
Bruſſels to 960 d. at London ; which is the Anſwer to the 


Queſtion. | 0 
3 An Example of the ſecond Caſe may be this, viz. 
Queſt. 5. If 40 lb. Averdupois weight at London is equal 
to 36 Ib. weight at Amſterdam, and go Ib. at Am ſterdam, 
makes 116 lb. at Dantzich, then how many Pounds at Dant- 


— 


Sick, are equal to 122lb. Averdupois-weight at London. 


Anf. 12933 at Danticł. 


Three, viz. Firſt, I ſay, | | 

+ As 36 1b. at Amſterdam is to 461. at London. 

So is 90 lb. at Amſterdam to 103 lb. at London. 
And 97 the Queltion you find that go Ib. at Amſterdam, 
i 116 lb. at Dantzick ; and therefore ioo at London is like- 
M iſe equal thereunto ; wherefore again I ſay, 

As 100 lb. at London is to 116 1b. at Dantzich. 

o is 112 lb. at Loydonto 1197 glb; at Dantzick. 

= Ly which I find that ago at-Dantzick are equal to 
112 Averdupois weight at London. 2 
g. There is a more ſpeedy Way to reſolve ſuch Queſti- 
ons as are contained under the two Caſes before mention'd 
laid down by Mr. Kerſey in the third Chapter of his Appen- 
dix to Vingate's Arithmetick, where he hath given two 
= Rules for the Reſolution of the Queſtions pertinent to the 
two ſaid Caſes. ES 

6. But 1 ſhall lay down a general Rule for the Solution of 
both Caſes ; and iſt, Let the Learner obſerve the following 
Directions in the placing of the given Terms, wiz. 

= 7. Let theſe be made two Columns, and in theſe Columns 
Jo place the given Terms one over the other, as that in the 
ame Kind one with the other. 1 * 
Having thus plaaed the Terms, the general Rule is, ta 
Obſerve which of the ſaid Colums hath the moſt Terms 


placed in it, and multiply all the Terms therein continually, 
d place the laſt Product for a Dividend, then multiply the 


nother) wherefore we have a Way laid open to give a Solu- 
tion to this Queſtion by another Single Rule of "Three wWhoſe 


This Queſtion is likewiſe anſwered by two ſingle Rules of 


5 going, will ſtand thus: 


—— — 
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Terms in the other Column continually, and let the laſt Pro- 8 | | 
duct be a Diviſor, and the Quotient thence ariſing will be | 
the Anſwer to the Queſtion. - 


So the Example of the firſt of the ſaid Cafes being again 
repeated, viz. If 150 Pence at London make 3 Ducats at 
Naples make 34 Shillings at Bruſſels, then how many n | 
at London are equal to 13 Shillings at Bruſſels ? | 


The Terms being placed according to the 70: Rule will - 


ſtand as followeth ; = 


a: 2 
Pence at Lond 150 3 Ducats at Naa. _ 
Ducats at Nap. 34s Shillings An. 5 . <q 
Shil. at Bru. = CT 


j Having thus an . Terms, that in either c e 
there is two Terms of one Kind, then obſerve that the Co- 7 
Ilumn under A hath moſt Terms in it, therefore they muſt Be 
{| multiplied together for a Dividend, wiz. 150 multiplied b 
4, produceth © 99, which multiplied by 138, produ ueetnd 
1e, for a Dividend, then in the Column under B there 
are 3, and 342, which multiplied together produce , che WD 


Quotient is 960 Pence of the anſwer as before. 


Again, Let the Example of the ſecond Caſe be again re- = * 


peated, wiz. If 40lb. Averdupois weight at Landen male 
36lb. Weight at Amſterdam, and golb. at Auſterdam make 
116 an Dantxict, then how many pounds at Dantzick ars 


equal to 112 1. Averdu _ weight at London. 
The Terms being diſpoſed according to the 7th Rule ares 


A BD | 
w. at London | 40 | 36 | lb. at 4 
bb. Auſterdam 90 | 116 | 1b. at Dantæick 
1 | 112 | lb. at London. | 
whereby I find the Terms under B multiplied together pro- 


A duce 497712 for a Dividend, and the Terms under A, vix. 


1 40 and go, produce 3600 for a Diviſor, and Diviſion being 
| | finiſhed, the Quotient giveth 1293828 Pounds, Dantxici 
I forthe anſwer. 
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vented or ſuppoſed, either Single or Double. 

2. The Rule of Single Poſition is, when at once, vi. by 
one falſe Poſition, or * S8ned Number, we find out the true 
Number ſought. _ 

3. In the ſingle Rule of Falſe, when you bite made 
Choice of your Poſition, work it according to the Tenor of 


the Queſtion, as if it were the true Number fought ; and if 
dy the ordering your Poſition you find either the Reſult too 
much or too little, you may then find out the Number {ought 


Ny this Proportion following, wiz. 


As the reſult of your Poſition is to the Poſition, ſo 15 the P 
"2 245 Siren Number to the Number Ought. ; 


E xample. 


Quest. 1 A Perſon having about him 2 certain Naber of 


: , laid, If a 4th, 3d, and Eth of them were added 
together, they would make juſt 45 Crowns, now I demand 
| the Number of Crowns he had about him ? 


Anſ. bo Crowns. 
Jo refolve this Queſtion; I fuppoſe he had 24 Gone 


tor any other Number that will admit of the like Diviſion} | 


now the 4th of 24 is 6, and the 3d is 8, and the 6th: is 4, 
all which Parts, (6, 8, and 4) — added together, make 


but 18, but it ſnould be 45, wherefore I ſay by the Rule of 


Three. | 


As 18, the Sum of the Parts is to the Poſition 24, ſoi is 45 | 


the given Number, co 50, the True Number ſought. 
For the 4ti of bo is 15, and the 3d of 60 is 20, and the 


Gth of 60 is 10, which added together make 45. 


* ative Arithmetick, called the Rule of Falſe, is 
| that by which we find out a Truth N in⸗ 
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CHAP. XXXII. 
Double Poſition. 1 


1. T HE Rule of Double Poſition is when two falſe, . 
| ſitions are aſſumed to give a Reſolution to the Que- 5 
ſtion propounded. ky — Ge nn 
22. When any Queſtion is ſtated in Double 2 
Poſition, make ſuch a Croſs as in the Margin. TS 
3. Then make choice of any Number you r >e. 

think may be convenient for your working, which call your 

firſt poſition, and place it at the End of the Croſs at , _ 
then Work with this poſition, as if it were the true Number 
Tought, according to the Nature of your Queſtion 3 then 
having found out your Error, either too much or too little, _ 
2 it at the Side at 4, the make choice of another Num- 15 
ber of the ſame Denomination with the firſt poſition (Whieng 
call your ſecond poſition, and place it on the Side of thb 


£ 5 * 
x 


- 


_ 


75 Croſs at's ; then work with this poſition as with the former, 

Is and having found out your Error, either too much or too 

i | little, place it on that Side of the Croſs at c; and then the - 
poſition will ftand at the Top of the Croſs, and the Errors. 

I at the Bottom, each under his Correſpondent poſition, and 

: then multiply the Errors into the poſition croſs-wiſe, that is, 


* multiply the firſt poſition by the ſecond Error, and the ſe- 
I cond poſition by the firſt Error, and put each product over its 


45 | poſition. | | : ps nw 
o '. 4. Having proceeded ſo far, then conſider whether the 


Errors are both alike; and if they are alike ; then ſub» 
I ſtract the leſſer product from the greater, and ſet the Re- 
45 mainder for a Dividend; then ſubſtract the leſſer Error 
be! from the greater, and let the Remainder be a Diviſor, and 
ne the Quotient ariſing by this Diviſion is the Anſwer to ts 
Queſtion. | | VVV 
| 5. Bur if the Errors are unlike, that is one too much 
and the other too little, then add the products of the po- 
I fitions and Errors together, and their Sums ſhall be a Di- 
p. vidend, then add the Errors together, and their Sum _ 
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180 Double Potion. Chap. 32, | 


be a Diviſor, and the Quotient ariſing hence is the Anſwer. 

Duft. 1. AB, and C built a Houſe, which coſt 76 J. of 
' Which A paid a certain Sum unknown, B paid as much as A, 
and 10 J. over, and Cas much as A and B: Now I defire to 
know each Man's Share in that charge? 5. 
Having made a Croſs according to the ſecond Rule, I 
dome according to the third Rule to make choice of my firſt ; 
- >, Poſition, and here I ſuppoſe A paid 6 J. which I put upon F 
+ The Croſs as you ſee, then B paid 167. (for its ſaid he paid 


S* 


_— Ma. ©. ..c..+c au 


. 207, more than A) and C paid 22 J. (for its ſaid he paid aa ; 
much as A and B) then I add their Parts.  Þ 
Ta - | | : 83 16 
09 120 +60.288 Cm |. 
Wt, _. J® „„ 
96. | 12 76 LY 
And they amount to 44, but it is ſaid they paid 76 J. : 
Therefore there is 32 too little, which I note down at the 2M 
Bottom of the Croſs under its Poſition for the firſt Error. 3 
da adly, I ſuppoſe A paid ꝙ J. then B paid 19 J. and C28 /. * 
all which added together make 56, but they ſhould make 76, 1 


wherefore the Error of this poſition is 20, which I put at 
the Bottom of the Croſs under its poſition for the 2d Error; 
then I multiply the Errors and poſition Croſs-wiſe, viz. 32 | © 

(the Error of the firſt poſition) by g (the 2d poſition) and the | 
product is 288. Then I multiply 20 (the Error of the 4 
poſition) by 6 (the firſt poſition) and the product is 120. 
Then according to the 4th Rule) I ſubſtract the leſſer pro- 


duct from the greater, viz. 120 from 288, becauſe the | * 
Errors are both alike, viz. too little, and there mm 1 


is 14 for the anſwer, which is the Share of A in the Pay- 
ment. : | F 


30 B . | 

50 C | 320 112 432 
— | 20 18 
100 Sum ad (14 

| *5 Subſtr. 24 16 
——.— | 3 | 


24 Error — | 
where the ſecond Error is 16 too much ; then I multiply 0 
I. (the firſt Poſition) by 16 (the zd Error) and the Produ& is © 


a Dividend; likewiſe I ſubſtraft 16 (the leſſer Error Iq- 

224 (the greater Error) and the Difference is 8 for x Diviſor; 

then perform Diviſion, and the Quotient is 14, as before ſufß 
the anſwer. | . W 


and C 50 l. which in all is 1001. but it ſhould have Been 
no more than 76, wherefore the firſt Error is 24 too much. 


C muſt pay 461. which in all is 92 J. but it ſhould” have. 


576, and becauſe the Errors are unlike, 
dite, I add the Product 25 and 576 toge- 
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Chap. 32. Double Paſtion. 1381 


maineth 168 for a Dividend; then ſubſtract 22 (the leſſer Er: 
ror) from 32, the greater Error, and the Remainder is 12, 


for a Diviſor; then I divide 168 by 12, and the Quotient 


6. Again, 2dly, If the Errors had been both too big, it 


had had the ſame Effect, as appeareth by the following 


Work; for firſt, I ſuppoſe A paid 20 l. then B paid 


4 Sao 
* * 
þ 
P — 
3 


Again, I ſuppoſe A paid 18 I. then B muſt pay 28 l. and 


been but 76. 
20 A 


* „ 1 = 44 Sa 
3 * — Ne „ 
16 "* 5 


320; again, I multiply 18 (the 2d poſition) by 24 (the firſt -Þ | 
Error) and the product is 432. Then becauſe the Errors 

are both too much, I ſubſtract 320 (the leſſer product) fromm 
from 432 (the greater product) and there remaineth 1 fr 
from 


Again, 3dly, If the Errors had been the one too big; 
and the other too little, Reſpe& being had to the 5th Rule 
foregoing; the anſwer would have been the ſame ; as thus, 
I take for my firit poſition 6, and then the Error is 32 too 
little; then I take for my ſecond. poſition DOES 104 
18, and then the Ertor is 16 too much; 96 672 576 - 
then I multiply the poſitions and Errors 6 16: 
croſs wiſe, and the product are 96 and 
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vix. one too big, and another too lit- 
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give me one of yours, then we ſhall each of us make an „ © Oh 
qual Number; now I demand how many Crowns had each |} © 
perſon? | | D 
N 870 A had 4 and B had 2 Crowns. to 


5. What Number is that unto which if I add ſe 
„ . of itſelf, and from the Sum ſubſtract 1— 8th of itſelf, | 
3 the 1 es? 

n Ae 1 


+ Many: — Queſtions may be added, but thele well un- 

=  ÞAderftood,will be ſufficient, (even for the meaneſt Capacity) for 

= the Reſolution of any other Queſtion pertinent to this Rule. 
There may be an Objection made, becauſe we have not 

| treated particularly upon Intereſt and Rebate ; but the Ope- 

2 1 ration of ſuch Queſtions being maze applicable to Decimals, 

e ll we come to acquaint the Learner therewith, 
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72 pub 2 beautifully printed in url ona to 
fine Genoa Demy Paper. 1 
: HE 1 s and Builder's Repoſitory; or, Ar- # 
3 chitecture diſplay d. Containing the moſt Uſeful pro- 

3 in Geometry. As alſo, The moſt eaſy, Expeditious, ge 
and correct Methods for attaining the Knowledge of the ſive of 
Orders of Architecture, by equal parts, and fewer Diviſions, Cc 
"hk any Thing hitherto publiſhed, together with all ſuch th 

. Rules for Arches, Daors, Windows, Ceiling pieces, Chim- 
neyi pieces, and their particular Embelliſhments as can be re- 3 
Jared. Likewiſe, a large Variety of Deſigns for Truſs hi 
Roofs: with the Method of finding the Hip, either Square an 
ot Level. Alſo, The moſt certain. and approved Methods 'F 
S or forming a Number of deficient Stair.caſes, with their h 
© Twiſted Rails, Sc. The whole embelliſh*d, not only with © 
fourſcore plates, in Quarto, but ſuch Variety. of Cieling pie- ga 

cee, Shields, Compartments, and other curious and uncom- 
mon Decorations as muſt needs render it acceptable to all Gen- £5 

tlemen, Artificers, and others, who delight in, or practiſe | 

the Art of Building, The Deſigns regulated and drawn by | - FL 
E. Hoppus, and engraved by Benjamin Cole, Printed for J. It 


„Hopes at the ooking-Glaſs over-againft St. Magnus 


5 8 PE London. 48524 N vr” in Calf 10 . 
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ther, and their dem is 672 for a Dividend; I likewiſe add 
the Errors 32 and 16 together, and their Sum is 48 for a 
Diricor, their having finiſhed Diviſion, I find the Quotient 
to be 14, which is the Anſwer, as was found out at _ two 
ſeveral Trials before. | 


* 


For the Prog of the Work I ſay, | 


If A paid . ee 10 12 4 SE F3 

Then B paid 14 and 10 (that is) —24, In. © 

Then C paid 14 and 24. (that WY = 8 2239 
The Sum of all his A | 


* 
* . 


whieh is the total Value of the Building, and equal © the 3 
given Number. „ 
Thoſe why deſire to ſec the Demonſifitit of this: RKule 
let them read the 7th Chapter of Mr. Ker/ey's Appendix 5 17 
to Mr. Vingates Arithmetich, Petiſeus in the th Bock © 8 1 : ; 
his Trigonometria, or. Mr. Oughtred i in his Claviy e 
tica. * 
Peſt. 2. Three Perſons, A, B, a and C. diſcourſod Ny; = 
gether concerning their Age; quail 1 ES a im 18 3 
of Age; quoth B, Jam as old as A, and half Cc; and quo! : 
C, I am as old as you both, if your . Years were added toge © 
ther. Now I deſire to know the Age of each perſon? + I: 
Anſ. Ais18, Bis 54, and C is 72 Years of Age 3 
Oueſt 5. A Father lying at the Point of Death Jeft to 
his Three HD viz. A, B, and C, all his Effate it Money . 
and divided it as followeth, viz. to A he give Half want= 2 
ig 44 J. to B, he gave 4 t and 24 J. over, and to C hea ve, ROSE, 
the Remainder, which was 38 J. leſs than the Share 97 B oh 
bu I demand what 2 Ne _ lefr, and. each Mang 
„„ 
An ſ. The Sum beg A. was 4b. W bereatd A dat 
250 J. B had 2101. * C had 128 4. 
 _ Nueſt. 4. Two Perſons, wiz. A and B had each in their 
Hands à certain Number of Crowns, and A ſaid to * . #7 
If you give me one of your Crowns, I ſhall . have five 
Y cimes as many as you; and ſaid B to him * 4 "you... 8 7 
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Wharfs, Porters, c. And Obſervations on Freight, Ave- 
2 gs 5 rage, Primage, Ec. 8. Directions for enterring Goods at the 
+ Cuſtom houſe, inward, outward, and by Certificate; with 
An Account of Goods prohibited Exportation and Imperta- 
tion, and an Account of Foreign Coins, Weights and Mea- 
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= General Introduction to Trade and Buſineſs ; or, The 
- Young Merchant's and Tradeſman's Magazine. Be- 
ing an Aſſiſtant to Youths, on their leaving School, and en-. 

tring on Apprenticeſhip ; deſign'd to prevent their loſing 


the Learning they have acquired, and calculated for a gene- 


| al Inſtruction, progreflively through the various Branches of 


Trade and Merchandiſe. Under the following Heads: 1. 
; *The principles of Grammar explain'd ; whereby the Read- 
"2 ing and Writing true Engliſb are render'd very eaſy. 2. The 
Uſe of the Pen made eaſy ; or the beſt Inſtructions to at- 
tain a maſterly Manner of Writing; with complete Exam- 

es of the ſeveral Hands now in Uſe, and the Forms of 
Notes, Receipts, &c. curiouſly engrav'd by G. Bickham, 
© Ten. 3. Arithmetick in all its parts, Vulgar and Decimal ; 
with Examples in all the Rules (in the moſt conciſe Manner) 7 
applied to Buſineſs. 4. The uſual Contractions 0; Words 


- 


and Titles; with proper Directions how to addreſs perſons |. 
of Quality, and other in publick Employ. Examples of | & 
Bills of Parcels, and Exchange; Inſtructions for Remit- - | ,— 

© tances, Orders for Goods, Letters of Credit and Correſpon- | _ 
_ dence, Invoices, Receipts, &c. Adapted to Trade in gene- | 
precedents, both relating to Trade | 


ral. 6. Forms of Law) 


and Conveyancing; as | 
7. Waterſide Buſineſs; with the Conſtitution of Keys, 


ills, Bonds, Leaſes, Articles, Oc. 


* 


ſures. 9. Arithmetical Queſtions to divert Youth, and ren- 


der the Knowledge and Calculation of Numbers more fa- | © 

+ muiliarto them. X. Tables of Intereſt from i to 100 J. cal- F __ 
= - culated in the moſt exact Manner, Decimally. By V. Mark- F © 
* Fam, Author of the Introduction to ew and Reading 
Engl. 2d Edit. Printed for C. Hitch, J. Hodges, 1741. 


Price 2 5. 64. 
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